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N announcement of unusual interest to the electrical 
industry is made by the Electric Power Equipment 
Corporation of Philadelphia, Pa, 


As an addition to the Elpeco line they have acquired ce 
exclusive rights for the manufacture and sale of h er! 


Bennett Lightning Arresters. 


Arrester and the approach of the lightning season, 


bie’ 


In view of the recent developments in the Bennett d 0 


this announcement is timely— 
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Adirondack Power & Light Corp. es Lockport Light, Heat & Power Co. 
American Gas & Electric Co. McKinney Steel Co. 
Brooklyn Edison Co. # New York Edison Co. 
Buffalo General Electric Co. Scovil Mfg. Co. 
Connecticut Light & Power Co. : Stone & Webster 
Consolidated Tel. & Elec. Subway Co. ; Third Ave. Railway Co. 
Counties Gas & Electric Co. : ‘ Syracuse Lighting Co. 
Dayton Power & Light Co. : U. G. I. Contracting Co. 
Henry L. Doherty & Co. § ; U. S. Steel Corp. 
Duquesne Light Co. U. S. Aluminum Co. 
Durant Motors United Traction Co. 
Edison Elec. IIl’g Co. Utica Gas & Electric Co. 
Houston Light & Power Co. : Western Electric Co. 
lowa Railway & Light Co. Ly West Point Power Co. 


Indiana Service Corp. 


Little Rock Railway & Electric Co. 


Completely insu- 
lates the cable 
from the manhole 
prope r,-—stops 
electrolysis, 





oat 


Metropolitan Subway Cable Rack with 
Porcelain Insulators 


Suitable for all underground Arrangements—Meets all protective requirements. 





Westchester Lighting Co. 
Yonkers Electric Light & Power Co. 


Expansion and 
contraction does 
not injure cable, 
for it moves over 
smooth surface of 
insulator. 
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METROPOLITAN DEVICE CORPORATION 
1250 Atlantic Avenue, Brooklyn, N. Y. 


Gentlemen :—Please send data and full information on Subway Cable Racks 


Other Metropolitan Safety Devices 
Network Protectors 

High and Low Tension Fuses 

Junction Boxes 

Standardized Switches 

High Tension Cable Joints 

Primary Cutouts 

Subway Sectionalizing Units 

D.C, Cable Testing Ammeters 

Cable Racks 


Address 


Company 


And kindly check any of the items at the left on which you desire information. 
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Increasing the Utilities’ 
Capital Turnover 


ONSPICUOUS in the 1923 annual reports received 

from some of the large electric light and power 
companies is the low ratio of invested capital to gross 
income. As noted on page 488 of this issue, the Con- 
solidated Gas, Electric Light & Power Company of 
Baltimore, despite the 20 per cent decrease in its rates 
which became effective July 1, 1923, shows a 3.83 ratio 
of capital to income. This ratio for the Commonwealth 
Edison Company of Chicago was 2.99, and for the 
Public Service Company of New Jersey it was 3.95. 
Compared with the general average of utility companies, 
which turn their capital but once in five or six years, 
these low ratios are unusual. It is a most encouraging 
indication in that it shows a greater utilization of 
capital by these companies and points to the large 
volume of business which may be developed by intensive 
cultivation of concentrated territories. If this trend 
continues, it is hardly too much to expect that such com- 
panies in the not very distant future may reduce their 
capital turnover to once in two and a half years. 

It should be borne in mind, of course, that these par- 
ticular companies serve large metropolitan districts 
where many thousands of customers are concentrated 
in small areas. Their customers are not widely 
scattered over sparsely settled communities, as is the 
case with many of the companies in the Western 
States, nor have they any long transmission lines pass- 
ing through miles of wholly unproductive territory. For 
comparative -purposes individual conditions must 
naturally be considered. But any lowering of the ratio 
of invested capital to gross income should result in 
greater net earnings, following as it does the business 
axiom of rapid turnover. 





Between the Producer and 
the Consumer 


HE electric light and power business is not unlike 

other business, except that a power company is at 
once a producer and a distributor. As such it finds the 
problems of distribution more intricate and more per- 
plexing than those of production. Costs also are much 
greater. For example, a large station produces a 
kilowatt-hour at the switchboard for approximately 1 
cent. Owing to unavoidable losses in distribution, in- 
vestment, costs of reading meters, etc., the ultimate 
consumer must pay, say, 8 cents a kilowatt-hour. To 
the public the difference seems excessively great. Now, 
the great problem confronting the industry is distribu- 
tion and not production. If the generation of electricity 
were attended with unheard-of efficiency, or if there 
were no power houses and electricity were produced 
for nothing—an absurd assumption—the ultimate con- 
Sumer would still have to pay 7 cents a kilowatt-hour 


and would still feel that he was being robbed. Having 
taken pains to show how efficiently electricity is pro- 
duced, the electric light and power industry must 
exercise as much frankness in explaining why the ulti- 
mate consumer must pay so much for it. There is, of 
course, a mighty good reason; but it is not instantly 
apparent, and in searching for it and explaining it the 
seller as well as the buyer is instructed and informed. 
The answer should be as simple as a, b, c. It must be 
if it is to be any good at all, because if it is otherwise 
the public will not grasp it, nor will a large majority 





of the employees in the industry understand it. The 
important thing, however, is to have an answer. 
Service Is the 
Paramount Issue 
O RENDER good service at fair rates is the 


fundamental plank in the platform of the well- 
managed public utility. In so far as a company falls 
short of this mark it invites popular criticism and 
exposes itself to attack from sources of many sorts. 
For a long time the utility industry has been approach- 
ing a general realization of the fact that, given good 
service, rates are of secondary importance in the eyes of 
the public. The atmosphere of the hearing room, com- 
mission and legislature indicates an increasing appre- 
ciation on the part of the public of the necessity for 
fair rates, but, dominating other proceedings, the de- 
mand for first-class service is the true index of what 
the people want. 

It is the pride of the industry that its service is of 
very high quality, broadly speaking. The assumption 
that the service of a specific company is constantly all 
that it should be, however, is very dangerous. Service 
is not merely the supply of energy without undue 
interruptions or fluctuations in its quality outside a 
standard range; it is closely tied in with customer 
relations, the furnishing of electricity to new users, 
the correct billing of amounts due and the encourage- 
ment of the most efficient applications of equipment and 
appliances. It has many angles. Any tendency on the 
part of utility executives to belittle complaints by clas- 
sifying them as merely “inquiries,” as was done at a 
recent legislative hearing by an officer of a company 
whose service was under fire from all sides of the 
room, is a serious mistake. Whenever and for whatever 
cause service falls below standard and attracts popular 
criticism, the only safe way to meet the situation is 
either to prove the complainants in error by the use of 
precision instruments or their derivatives or to ac- 
knowledge the truth and explain the steps necessary to 
better conditions and the company’s desire to do all it 
can to help the situation. It is very significant that 
whereas complaints about rates or bills are often quite 
unjustified, criticisms of central-station service are apt 
to have substantial foundation in fact if shared in by 
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considerable numbers of customers or sometimes when 
voiced only by a few. 

Clear-cut and plainly worded explanations of the 
large job the central-station company is doing in the 
territory it serves are useful in making clear its pur- 
poses in service cases. Where better does frankness 
in public relations pay? It should be a wonderful en- 
couragement to good management to find the people 
declaring themselves ready to bear the fair cost of 
high-grade service. If there can be any worse policy 
from the public relations standpoint than to fail to 
realize that service is the paramount issue in the popu- 
lar mind today as it thinks about public utilities, the 
ELECTRICAL WORLD challenges its presentation by any 
man or woman in the industry. 





Factors of Safety 
in Insulation 


HE factor of safety in all types of equipment is 

introduced to take account of two principal elements 
which cannot be controlled. The first of these is 
abnormal stress or a load reaching beyond the rating 
of the structure or equipment, and the second is the 
uncontrollable variation of the materials used in manu- 
facture and construction. In electrical equipment vari- 
ous types of protective apparatus are expected to pre- 
vent abnormal loads or stresses, but it might well be 
worth while in considering the failures of electrical 
‘equipment to ask what proportion of these failures are 
due to abnormal stresses rather than to insufficient or 
imperfect materials. 

The provision of a sufficient factor of safety to offset 
the variation in the matter of electrical insulation is 
one of the most difficult questions with which manu- 
facturers have to contend. This is well exemplified in 
the wide differences between the values of working 
stress which may be used with apparent reliability in the 
laboratory and those which actually occur in commercial 
insulation. With controlled laboratory conditions an in- 
sulating material may stand up almost indefinitely under 
a given stress, yet when applied in factory processes it 
is not uncommon to find the working stress of the in- 
sulation reduced to one-tenth the laboratory value. A 
striking example of this is indicated in the paper by 
J. B. Whitehead at the Philadelphia convention of the 
A. I. E. E. on “Internal Ionization in Built-up Insula- 
tion.” The experiments recorded covered a wide range 
of armature insulation with varying amounts of im- 
pregnated paper and mica folium. Isolated cases were 
found in which armature bars having only 22 per cent 
of the standard amounts of mica showed as low dielec- 
tric losses, dielectric absorption and freedom from 
internal ionization as those for full standard content 
of mica folium. On the other hand, there were in- 
stances in which samples containing full mica-folium 
content showed high loss and early failure. The con- 
clusions were that the full mica-folium content of high- 
grade alternator armature insulation is necessary on 
two principal accounts—first, in order to reduce dielec- 
tric losses and therefore increase dielectric strength; 
second, to withstand the action of the internal ioniza- 
tion of layers of air or other gases entrapped in manu- 
facture. On both these accounts it is necessary to in- 
crease greatly the amount of mica folium to provide 
against the variation of even the most carefully watched 
factory processes and tests. Good mica is becoming 
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extremely scarce, and mica-folium insulation involves 
not only mica but considerable labor. The indications 
are, therefore, that, since no material reduction in the 
factor of safety can be looked for, this feature of 
electrical machinery can hardly be expected to show any 
reduction in cost. 





A New Crest 


Voltmeter 


HE accurate measurement of the crest value of 

alternating voltage has always been a matter of 
difficulty or inconvenience. The earliest determinations 
were those of the various point-by-point methods in 
which, by means of a synchronous commutator, either 
current or potentiometer readings may be taken at any 
desired point on the voltage cycle. In these methods 
the complete wave shape was sought, rather than the 
crest value, the special importance of the latter not 
yet being recognized. They were later supplanted by 
the oscillograph, which also, when calibrated, may 
be used for the approximate determination of crest 
values. Increasing values of voltage and the depend- 
ence of the life of insulation on the crest value led to 
further efforts to simplify its determination. The most 
conspicuous of the methods which have been used are 
the condenser with rectifying vacuum tube in series, 
the corona voltmeter and the sphere gap. The first 
of these may be used for very accurate determinations. 
In the commercial form it is always a calibrated instru- 
ment. The sphere gap is the standard of the American 
Institute of Electrical Engineers and is by far the most 
convenient of the available methods for high-voltage 
crest measurement. It must, however, be calibrated and 
is subject to error. a norma! inaccuracy of 2 per cent 
being recognized. The corona voltmeter is an absolute 
instrument, requiring no calibration, and probably gives 
the most accurate of all determinations. It is, however, 
costly and requires some auxiliary equipment. 

In the January 26 issue of the ELECTRICAL WORLD 
R. D. Mershon described a new and ingenious method 
for measuring crest values of voltage. It is a 
potentiometer method, using a rectifying vacuum tube 
in series with the alternating and the potentiometer 
continuous voltage. The polarity of the continuous 
voltage is against the direction in which the tube passes 
current, consequently current in the telephone or other 
detecting device passes only when the alternating volt- 
age exceeds the continuous voltage. Thus with con- 
tinuous voltage initially the higher, with increasing 
alternating voltage the crest value gives the first indica- 
tion of current, and the accuracy of reading is a matter 
of the threshold observation of sound in a telephone 
receiver. The instrument will be seen to possess a 
combination of the characteristics of the other methods 
which have been mentioned. It picks off a single point 
on the wave and balances it against the continuous 
voltage, as in the Rosa curve tracer. It uses the vacuum 
tube of the commercial crest voltmeter, and it is a zero 
method in which in either side of the balance point there 
is no current in the detecting instrument. This last 
feature it possesses in common with the Whitehead 
corona voltmeter. Its particularly important features 
are its simplicity and the fact that it requires only the 
standard apparatus to be found in practically every 
laboratory. Its chief limitation seems to be that in the 
form so far announced it is not suited for direct deter- 
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minations in high-voltage circuits. Obviously in this 
case it may be used on primary or tertiary windings of 
transformers, which, by the ratio of transformation, 
will in many cases give close agreement with the desired 
high-voltage value. 





Traveling Exhibits of Electrical Apparatus 
for Colleges of Engineering 


HOSE who attended the ‘exercises at the opening 

of the new School of Electrical Engineering at the 
University of Pennsylvania had an opportunity of in- 
specting a splendid working exhibit of new electrical 
apparatus. The exhibit was arranged by several lead- 
ing manufacturing companies and other research organ- 
izations and enabled the students and the faculty to see 
various devices which are not yet in general use but 
about which they read in current magazines. 

Why would it not be feasible to send such exhibits 
on a circular tour around colleges of engineering, cover- 
ing as an experiment, at first, say the Atlantic North- 
east? The devices could be properly mounted and the 
schools concerned would only have to provide suitable 
space and wiring connections. By carefully routing the 
exhibits and co-operatively sharing the same freight 
car and the expense of an attendant the required outlay 
can be reduced to a minimum. Such exhibits, arranged 
once a year or once every two years, would be of in- 
estimable value to students. At the same time the 
various direct and indirect advantages to the exhibitors 
themselves should make it comparatively easy to obtain 
the necessary appropriations from the firms concerned. 





New Primary 
Batteries 


HE primary battery has a long and honorable his- 

tory. In its early days it served as virtually the 
only source of continuous current and undoubtedly con- 
tributed largely to the success of the great discoveries 
of the laws of electromagnetism. Its services in the 
field of telegraphy are well known. Outshadowed and 
outclassed by the development of the direct-current 
generator for a few years, it has nevertheless always 
had a certain field of its own for the handling of local 
circuits of small capacity. It has recently arrived at 
something approaching its original prestige, owing to 
the enormous demands for relatively high voltage of 
constant value, required for the plate circuits of the 
three-electrode vacuum tube. However, the stability 
and constancy required in this circuit and the fluctua- 
tion and short life of the usual dry cell constitute one 
of the serious difficulties in all radio service. 

It is natural, therefore, that there should be not 
only other new methods for meeting the requirements 
of the plate circuit, but that efforts should be made to 
improve the primary battery, which has perhaps the 
advantage over all other methods in the matter of tem- 
porary constancy of voltage. One of the interesting 
new batteries proposed for this purpose is that of Féry, 
recently described in the Revue Générale de l’Electricité. 
The particular advantage of this battery is its con- 
Stancy of voltage over long periods, and it is designed 
especially for the plate circuit. Its peculiarity is that 
it uses the oxygen of the air as depolarizing agent and 
the zine element is removed from the action of the air. 
As a consequence there is no formation of crystals and 
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local action is practically absent. Renewal of the bat- 
tery thereby becomes a very simple matter. These re- 
sults are obtained at the sacrifice of current capacity, 
which, however, is no objection in the case of the plate 
circuit. It is proposed also to use another type of this 
battery, designed for larger current capacity, for per- 
manent connection to the storage batteries used in fila- 
ment circuits, the storage batteries to take up the fila- 
ment load at all times, and the primary cells to charge 
at a low rate. The arrangement thereby avoids trans- 
portation of the storage batteries for charging purposes 
with a consequent saving of time. 

Another primary battery of a different character is 
that of Darimont, described in a recent number of the 
Electrician. This is an approved Leclanché cell of 1.6 
volts and of larger capacity than usual. There are two 
liquids separated by a porous pot, and the electrolyte 
around the zinc is a viscous emulsion of sodium chloride 
and other materials, rendering this electrolyte neutral 
with a consequent absence of local action. The cell aims 
particularly to meet the requirements of isolated fila- 
ment circuits. 





Factors to Consider in Choosing 
Corrective Equipment 


HE selection of the best type of power-factor cor- 

rective equipment for use in customer installations 
and the determination of the most advantageous rat- 
ing of such equipment involve many economic and 
operating elements which are difficult to evaluate on a 
comparative basis. Relative first costs, operating 
costs, weights, volumes and lives must be considered 
along with operating advantages and disadvantages 
and the limitations imposed by the voltage and power 
ratings of available equipment. 

On the basis of each corrective kva. obtained, M. A. 
Hyde has made an analysis, which he presents in this 
issue, of the relative fields of application of the static 
and synchronous condenser. The method of attack is 
very good, although estimates only are made of several 
factors and rather indefinite data are given in regard 
to costs. The selection of a cost comparison on a unit 
corrective kva. basis appears logical and should be devel- 
oped still further by utilizing a series of curves derived 
on a basis of all types of corrective equipment at the 
several voltage and rating ranges commercially 
available. 

With the rather narrow range of direct cost differ- 
ences involved in operation at 80 per cent as compared 
with 90 per cent power factor it is necessary to itemize 
very closely all elements that enter into the deter- 
mination of the economic solution to each application, 
and this, it is well to point out, should be based on 
delivered corrective kva. 

But aside from the economics involved in power- 
factor correction it is necessary to weigh the operating 
and application aspects of each type of equipment very 
carefully because they usually have a much greater 
influence in dictating the choice. These operating ele- 
ments cannot be generalized for all avplications and 
require serious study for each case. But it is rather 
strange that more economic or cost analyses have not 
been made available to power salesmen and factory 
owners, for these analyses, with minor modifications 
for specific conditions, are generalized and can be used 
widely as time savers. 











William 
Algernon 
Brackenridge 


An authority on water 
power of national repu- 
tation, who has had 
a broad experience in 
many lines of engineer- 
ing activity. 


EW engineers possess the back- 

ground of broad experience and 
the many years of practice in their 
profession that belong to William 
A. Brackenridge, now senior vice- 
president of the Southern California 
Edison Company. During the past 
forty-six years he has been identi- 
fied with nearly every important 
water-power development in the 
United States, with several in 
Mexico and some in Canada. 

Following the completion of his 
technical education in 1877, Mr. 
Brackenridge was engaged in an en- 
gineering capacity on the rapid- 
transit system in New York City. 
Subsequent to this and until 1900 he 
did engineering work for many of 
the railroads entering New York. 
The greater part of the year 1900 
was spent abroad in an investigation 
of engineering works in England, 
France, Germany and Switzerland, 





and upon his return he was engaged 


by the Railroad Commission of 
Connecticut in making plans and 
surveys. He later accepted a posi- 
tion with the board of consulting en- 
gineers then making plans for the 
development of water power at 
Niagara Falls by the Niagara Falls 
Power Company. This engagement 
resulted in his appointment as en- 
gineer in charge of all construction 
for that company. 

In 1904 he was appointed by the 
Governor of New York to the ad- 
visory board of consulting engineers 
in charge of the construction of the 
Barge Canal connecting the Hudson 
River with the Great Lakes. Dur- 
ing his engagement with the 
Niagara Falls Power Company and 
the canal board he conducted a pri- 
vate practice as consulting engineer, 
specializing on water-power develop- 
ment. As a consulting engineer he 


investigated and reported on more 
than a_ score of hydro-electric 
projects in various parts of the 
country. 

Early in 1909 he was called by 
the Southern California Edison 
Company to advise in reference to 
repairs and reconstruction of one of 
that company’s hydro-electric plants. 
Upon the completion of this work 
late in the same year he resigned 
his seat on the advisory board of 
consulting engineers of the State of 
New York to accept the position of 
vice-president and general manager 
of the Southern California Edison 
Company, which position he held 
until his election to the presidency 
of the company in 1918. He served 
in that capacity until 1920 and is 
now senior vice-president. 

Mr. Brackenridge has served as a 
member of the water-power commit- 
tee of the N.E.L.A, 
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Potential Transformer Fuse Tests 


Extensive Investigation Conducted Into Safety and Reliability of 13,200-Volt Cartridge 
and Expulsion Fuses — Conclusions and Test Data Show 
How to Secure Improvements 


By P. M. HESS 
Assistant Chief of Tests Pennsylvania Water & Power Company, Holtwood, Pa. 


FTER studying various disturbances caused by 
the blowing of fuses, the Pennsylvania 
Water & Power Company decided to investi- 
gate potential transformer fuse failures with 
the following objects in mind: 
1. To determine more specifically 
present installations. 
2. To determine the effect of resistors 
operation of high-tension fuses. 
3. To decide upon the best practical means for better- 
ing the present installations. 
4. To become more familiar with the operation of 
high-tension fuses in various conditions of short circuit. 
At the Highlandtown substation the cable pothead 
compartments have Westinghouse (Style No. 97,604) 


the safety of 


upon the 





installations is suitable for use with both types of 
General Electric fuses, i.e., the inclosed cartridge and 
the expulsion type (Fig. 1B). 

With this type of installation it was recommended 
that resistors be inserted in the circuit ahead of the 
fuses. Two types of resistors were available for this 
purpose. One was a porcelain tube upon which resist- 
ance wire—60-ohm resistance in the form of a spring 
—is wound spirally; the other was a carborundum-rod 
200-ohm resistor with a copper terminal on each end 
and supported in a fiber tube. 


SPECIAL TEST ARRANGEMENTS 


All the high-tension tests on the various fuse samples 
were made at the Highlandtown substation of the Penn- 





FIG. 1—TYPICAL FUSES FOR PROTECTING POTENTIAL TRANSFORMERS 


A—Westinghouse 15,000-volt, 0.75-amp. inclosed cartridge fuses. 


B—General Electric 13,200-volt 


inclosed cartridge and expulsion type fuses. 


13,200/110-volt potential transformers, and these are 
protected by the same make of inclosed cartridge fuses 
(Fig. 1A) for use on 15,000-volt circuits and rated at 
0.75 amp. On the low-tension bus at Highlandtown, 
for station metering purposes, General Electric type 
P, (form CQ) 13,200/110-volt four-bushing potential 
transformers are used. This same type of transformer 
is used throughout our generating station at Holtwood, 
except on the later installation for synchronizing pur- 
poses, where a newer type—form EM-13, two-high-ten- 
sion-bushing potential transformer—is used. This 
Means that on the older type the fuses are mounted on 
the transformer bushings while on the newer type the 
fuses are mounted ahead of the transformer on separate 
Insulators. The fuse mounting for either of these 


sylvania Water & Power Company, utilizing the equip- 
ment for the high-capacity tests on oil circuit breakers. 
This equipment is erected in a special shanty built of 
corrugated sheet iron. From the test breaker now 
erected, a three-phase, 15,000-volt lead-covered cable is 
brought out through a hole in the side of the test 
shanty, and this in turn is mounted on a wooden struc- 
ture as shown in Fig. 2. The cable is cut open and the 
phases are separated. In the “B” phase provision was 
made so that current transformers of various ratios 
could be readily inserted for recording the phenomena 
on the oscillograph. The third element of the oscillo- 
graph recorded the recovery voltage at the instant the 
fuse cleared the short. 

The connections from the low-tension bus of the sub- 
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Table I—Complete Data on Tests of High-Tension Fuses Made by Pennsylvania Water & Power Company 
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\Cycles Till 
| Short | 








Test 
No. Type of Fuse 
1 iG. E. inclosed covtzides, 2 new 


G. E. inclosed cartridge, reloaded..... . 
G. E. inclosed cartridge, new. ......... 


+. E. expulsion, new Sg 

). expulsion, reloaded . sche 

}. E. inclosed cartridge, reloaded...... 

3. E. inclosed cartridge, taken from 
INT eR aS vik cee carat 

G. E. inclosed cartridge, new.......... 


oe NAUS & W 
ue 


9 |G. E. expulsion, new....... 


10 |G.E 


). expulsion, reloaded 


11 |G. E. inclosed cartridge, reloaded. . 
12 |G. E. inciosed cartridge, taken from 
service 


13 |Westghse. i 


14 | Westzhse. inclosed cartridge, new. . . 
15 |Westghse. inclosed cartridge, reloaded.. 
16 | Westghse. inclosed cartridge, new. 


17 |Westghse. inclosed cartridge, new 





18 |Westghse. inclosed cartridge, reloaded. 
19 | Westghse. inclosed cartridge, new. . . 
20 |Westghse. inclosed cartridge, new 
(powder removed) Sata ee os ase oe 
21 |Westghse. inclosed cartridge, new... .. 
22 |Westghse. inclosed cartridge, reloaded 


24 |Westghse. inclosed cartridge, reloaded. 
25 |Westghse. inclosed cartridge, new... .. 


26 |Westghse. inclosed cartridge, reloaded, 
single wire. . . 

27 |Westghse. inclosed cartridge, reloaded 
single wire. . : Seeker aiceee 


28 | Westghse. inclosed cartridge, reloaded . 


29 | Westghse. inclosed cartridge, new. . . 


30 | Westghse. inclosed cartridge, reloaded 


31 |Westghse. inclosed cartridge, new..... . 


32 | Westghse. inclosed cartridge, new..... 
34 |G. E. inclosed cartridge, new 

35 |G. E. inclosed cartridge, reloaded. . 

36 |G. F. expulsion, new 


37 |G.E. 





expulsion, reloaded. ............ 


38 |G. E. expulsion, reloaded 


39 |Westghse. inclosed cartridge, new... . . 
| 

40 |Westghse. inclosed cartridge, new. .... 

41 |Westghse. 


42 |G. - inclosed cartridge (open by mis- 
| take) 
43 |G.E 


inclosed cartridge, new... . . 


expulsion, refilled, lead wire..... . 


44 |G. E. inclosed cartridge, new 


45 G.E. inclosed cartridge, same as T-44.. 


46 G. E. expulsion, refilled, lead wire...... 


47 G.E 


expulsion, refilled, lead wire... 


48 |G. E. expulsion, refilled, lead wire. .. 


si In em 
































Circuit is | Peak, 
Nature of Test Performance of Fuse Cleared | aap | Remarks 
.| Se. onl. t. side of 13,200/110 p.t. with | Did not blowin 50cycles........ Cleared by| 1.5 
resistors 4 oil switch 
S.c. on L.t. side of 13,200/100 p.t. with Did not blow Cleared by) 1.5 
resistors . y oil switch = . 
S.c. across 13,200 volts with resistors... | Cleared short O.K. 0.5 130 -~ jum from 
| _ top of fuse 
| S.c. across 13,200 volts with resistors... | Cleared short O.K.. .. | 0.6 133 |Flame shot from fuse 
S.c. across 13,200 volts with resistors... | Cleared short with loud d explosion... | 0.5 122 Flame shot 15 ft 
8.c. across 13,200 volts with resistors... | Cleared short O.K.. BS arate | 0.4 129 Very slight flame 
8.c. across 13,200 volts with resistors... | Cleared short RARER ENA ete As 0.1 65 |Very slight flame 
Dead short across 13,200 volts. ....... | Cleared short with considerable ex- 0.5 1,478 |Powder blown out 
Cit ae Soe aR ee te along with much 
flame and smoke 
Dead short across 13,200 volts Cleared short with considerable ex- 0.25 552 |Fuse blown from 
plosion Saleh eed ry a distance of 
t. 
Dead short across 13,200 volts. ... Fuse blew out of clips and started 0.25 | 552 iT es t_ protective 
arcing ground ci dawees before arc- | breaker cleared 
ing started _ are to ground 
Dead short across 13,200 volts a 0.5 1,685 |S A ght explosion- 
ame 
Dead short across 13,200 volts Cleared short O.K. 0.5 1,520 |Slight flash 
S.c. on Lt. side of 13,200/110 p.t. with | Cleared short O.K. 14.0 2.85 |Slight smoke 
resistors f . . 
Short across 13, 200 volts with resistors | Cleared short O.K. 0.5 47.7 Very slight flash 
Short across 13,200 volts with resistors | Cleared short O K.................+ : 55.4 |Very slight flash 
Dead short across 13,200 volts ge Too small | Too |No flash, slight hiss- 
to measure | small | Ing sound 
to 
mea- | 
sure |_ 
Dead short across 13,200 volts. ....... | Cleared with violent explosion, blew Fuse blown 40 ft 
EDs Auk b 56a. LASER OSTESS out of mounting, 
powder blown out 
Dead short across 13,200 volts. . Cleared with loud explosion, meee ante 0.5 1,310 |All of powder blown 
blown open. a out 
Dead short toground............... Cleared with loud report. : re 0.5 1,340 Heavy flash 
Dead short toground............... Cleared with loud report............ 0.5 820 |Ends of fuse blew 
open, powder al 
blown out 
One wire short to ground through re- | Cleared short O.K.................: 0.1 16.8 |No noise or flash 
GME ca niker banca tudenseawede sa ae 
One wire short to ground through re- | Cleared short O.K..............6.655 0.6 70.5 {Slight flash 
WE ocaso8 5 win nnan anes 0's 8 ane : 
Dead short across 13,200 volts. ....... | Cleared short O.K...............655 Very slight flash 
Dead short across 13,200 volts........ | Cleared short O.K...............--- = snap, no 
lash 
Dead short across 13,200 volts........ | Cleared short O. K............... 0.1 47.2 — snap, no 
ash 
Dead short across 13,200 volts........ | Cleared with loud report and large 0.5 737 |Fuse blown out of 
NS ee eae ere clips, ends blown 
open. 
Dead short across 13,200 volts. ....... | Cleared short O.K. Too small | Too |Slight hissing sound, 
to small no flash 
measure to 
mea- 
sure ? 
Dead short across 13,200 volts........ | Cleared with loud report and large 04 804 |Blew out ends of fuse 
err and powder 
Dead short across 13,200 volts........ Cheased, blowing out both ‘ends and oo report and 
SG eh cate ca eee aS _ flash 
Dead short across 13,200 volts........ | Cleared short O.K.................. 0.3 397 -— flash and re- 
_, por 
Dead short across 13,200 volts. . Cleared short O.K.. . ; Slight flash 
S.c. across 13,200 volts with resistors... | Cleared short O.K.................. ; Very slight flash 
8.c. across 13,200 volts with resistors... | Cleared short O.K............ 0.5 141 Slight flash 
Two-wire short across 13,200 volts | Cleared short O.K........... 0.3 152 |Bright flash 
a6 ban hin bab ey sine ne : 
Two-wire short across 13,200 volts | Cleared short O.K............. 02 154 |End of fuse and as- 
OD. 5 xn ac sdivuwtanaeees bestos liner blown 
| out 
Dead short across 13,200 volts. ....... | Fuse blew out of clips, large flash..... 02 595 |Arced to meme and 
across phases, 
cracked support- 
ing insulators 
H.t. short across 13,200 volts with | ClearedshortO.K.................. | 0.40 141 |Minute puff of 
eer | powder, no noise 
H.t. short across 13,200 volts with | Cleared short O.K.................. 0.30 141 |Slight puff of powder 
SO eae about 2 in. long 
H.t. short across 13,200 volts with | Cleared short O.K............. 0.25 121 |Perfect operation 
rer re eos 
TR cece geass an eree aie awee Nothing happened 
Dead s.c. across 13,200 volts......... PONE chk awaken e een Protective | 1,430 |Great explosion, 
breaker short through 
opened ground plate 
13} s ; 
Lt. geht CEO: ST GH. ...0cccsccss-c>s | OCR ORO OLE,....550aeecuscen Did not | 0.96 |Fuse failed to clear 
clear in 47 before end of filr 
but cleared 
EG GROSG OTS. D7 ORM. uc. 6c vies Cleared short O.K. 0.37 1 The fuse that blew 
this time did not 
. blow on T-44 
Dead s.c. across 13,209 volts......... | Clearedshort O.K.............. 0.1 216 |Very little distress 
shown, insufficiec! 
arc to carry 
ground 
Dead s.c. across 13,200 volts......... Cleared short O.K........... 0.1 | 216 {Very little distré 
| shown, insufficie: 
are to carry 
ground 
Dead s.c. across 13,200 volts. ... Failed to clear Protective | 1,460 |Violent explosio: 
breaker | arc 2 ft. radius 
jopened 12} went to groun 
and s.c_ betwer 
nhases 
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station and the means provided for protection and con- 
trol are shown in Fig. 3A. The protective breaker was 
set to open by relay under a dead short in approxi- 
mately one second. The “closing-in” breaker was con- 
trolled only by the oscillograph operator, who was 
stationed in the transformer room, approximately 100 
ft. distant from the fuses under test. The test breaker 
was blocked in the closed position with no means of 
operation. For most tests the connections shown in 
Fig. 3B were used. The fuse under the test had a 
capacity back of it of approximately 12,000 kva. at 
13,200 volts. 


RESULTS OF HIGH-TENSION TESTS 


A total of forty-eight tests were made on the fuses 
under almost every conceivable condition which might 
cause the fuse to show distress, and these results are 
given in Table I. For all tests the effective phase volt- 
age was 13,200 volts, or 7,620 volts to neutral at 25 
cycles. The first test and most common condition was 
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a dead short-circuit on the low-tension side of both 
makes of potential transformers with the corresponding 
make of fuse, using the arrangement shown in Fig. 3C. 

In the first case—i.e., the low-tension test on the 
General Electric set-up—the fuse would not blow, while 
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in the case of the Westinghouse set-up the fuse cleared 
in 14 cycles without any flash or disturbance what- 
soever as shown by the oscillogram (Fig. 4A and test 
No. 13). This difference in operation is accounted for 
when the value of reactance and resistance of the two 
makes of potential transformers is known (see Table 
II) and a low-tension test made on the fuses to deter- 
mine at what current the fuse will blow. 

The second set of tests was made to determine the 
action of the fuses, with their respective resistors in 
the circuit, during a short circuit across phases of the 
high-tension side, according to connections shown in 
Fig. 3D. This test, which is the most severe on the 
resistors, was to determine the value of external resist- 
ance in a fuse circuit. Tests were made with this set- 
up on General Electric inclosed cartridge and expulsion 
type fuses with resistors of the same make, and with 
Westinghouse inclosed cartridge fuses with their cor- 
responding carborundum resistors. The action of both 
General Electric and Westinghouse inclosed cartridge 
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FIG. 3 (ABOVE) —CIRCUIT 


fuses is very satisfactory for this type of short-circuit, 
since very little distress is shown on the fuse while 
clearing; but in the case of the expulsion fuse a great 
deal of flame is shot from the open end with a fairly 
loud report. This burst of flame is very undesirable, 
because even if the fuse does clear the trouble a new 
disturbance may result which might be more hazardous 
than the one cleared by the fuse. In every case appar- 
ently both types of resistors withstood the test very 
well, since observations showed no mechanical damage 
whatsoever. The action of a refilled Westinghouse in- 
closed cartridge fuse under the above condition is 
shown in Fig. 4B. 

The third series of tests, and the most severe for the 
fuse, was made with a dead short circuit across 13,200 
volts without resistors, using the arrangement shown 
in Fig. 3E. This test was made on all three types of 
fuses, both new and reloaded, with the following 
results: 

For all tests on both types of the inclosed cartridge 
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FIG. 4—IN ALL SHORT-CIRCUIT TESTS THE RECOVERY VOLTAGE 
SHOWED A VERY PROMINENT HIGH-FREQUENCY SURGE 


A—Oscillogram of new 0.75-amp., 15,000-volt Westinghouse 
cartridge fuse (test No. 13) with short circuit on low-tension side 
of potential transformer and resistor on high-tension-side. B— 


Refilled Westinghouse cartridge fuse with short circuit across 
13,200-volt side with resistors (test No. 15). C—Refilled West- 
inghouse cartridge fuse with dead short circuit across 13,200 
volts (test No. 18). 


fuses the short circuit was cleared satisfactorily, usually 
less than 0.5 cycle (see test No. 2 and Fig. 4C). How- 
ever, in two cases the Westinghouse fuse was blown 
from the clips entirely, and in one instance it landed 
approximately 40 ft. away. For both types of fuses a 
great deal of powder is blown from both ends, and in 
almost every case on the dead-short-circuit test on the 
Westinghouse fuse the entire ends of the clips were 
blown open. The action of the Westinghouse fuse 
under this condition is shown very clearly in Fig. 5A. 
The action of the General Electric fuse for this type 
of short circuit is much more satisfactory, probably 
because this fuse has more ventilating area. 

For this type of short circuit the expulsion type is 
very unsatisfactory, for reasons formerly mentioned 
and because it is almost impossible to retain the fuse 
in the clamps during the explosion owing to the recoil 
set up by the gases formed in the explosion chamber 
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rapidly forcing out the open end. The results of this 
test are shown by Fig. 6A, where the near insulator was 
broken off and the fuse upon clearing, because of the 
flames from the open end, started an arc over to ground 
(shown by arrow) and finally across to the adjoining 
phase. Since this condition is not unheard of, it is 
reasonable to admit that this type is undesirable. 

The most remarkable and interesting result obtained 
from the oscillograms is the fact that for all dead-short- 
circuit tests the recovery voltage shows a very promi- 
nent high-frequency surge. In the case of test No. 18 
the peak surge was more than twice the normal peak 
voltage, and a similar surge occurred in all the dead- 
short-circuit tests. A study of the tests having the 
resistors in the circuit shows that the recovery voltage 
was almost perfect in every case and never increased 
to above normal voltage, as shown in Fig. 4B. 

A fourth set of tests was made with one wire to 
ground at 7,620 volts, with and without resistors, with 
comparatively the same results as for the foregoing 
tests across two phases. 


INVESTIGATION OF ARC EFFECTS 


The results of the foregoing tests warranted an 
investigation into the damage that might be caused by 
the arc emitted from the ends of the fuses. The 
method of measuring the conductivity of the arc is 
shown in Fig. 6B, and the means for recording the 
phenomena on the oscillograph are shown in Fig. 3F. 
The two phases “B” and “C” were extended to the 
fuse mounting as shown. To the right of “C’” phase 
and 6 in. away a piece of sheet iron approximately 
3 ft. square was set up so that any flame shot from the 
fuse would strike the plate at about the center, thus 
allowing approximately 1.5 ft. for the flames to spread 
in all directions. This plate was connected to ground 
through a current transformer, which in turn was 
connected to the oscillograph to record the current 
carried by the are. A similar current transformer 
was used to record the current through the fuse. 

Tests were made with the General Electric inclosed 
cartridge fuse with resistors and with the expulsion 
type with and without resistors. For the inclosed cart- 
ridge fuse the operation under the short circuit was 
satisfactory for both new and reloaded fuses and no 
disturbance resulted nor was any trace of ground cur- 
rent recorded. When the expulsion fuse was tested 
with resistors the usual flash shot from the open end 
of the fuse against the iron plate, but nothing unusual 
seemed to occur. However, upon examining the oscillo- 
gram it was found that there was actually ground cur- 
rent for 0.2 cycle, which was then extinguished, prob- 
ably owing to the fact that the are could not maintain 
itself because of the 60-ohm resistor being in series. 
This same phenomenon was recorded in a repeated test, 
except that this time the ground current remained 
only 0.1 cycle. Fig. 5B gives an idea of the magnitude 
of the flash. 

The next test was made with the expulsion type, but 
having the resistors shorted, thus making a dead short 
circuit across 13,200 volts. The fuse blew and carried 
“C” phase to ground through the plate, which in turn 
caused a flashover between “B” and “C” phases with 
ground current still existing. As usual, the fuse was 
blown from the clips and landed about 10 ft. away. 
The protective breaker opened by relay and cleared the 
short. These few tests alone are conclusive evidence 
of the fact that this flash from the ends of the expul- 
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sion fuse is a conductor and is liable to cause serious 
flashovers as it did in this latter case. 

Since in most installations the potential trans- 
formers are installed in concrete compartments, it was 
thought advisable to test the conductivity of this arc 
through reinforced concrete. This was accomplished 
by enveloping the iron plate formerly used in an inch 
and a half of concrete. Four dead-short-circuit tests 
were made on the General Electric expulsion fuse with 
the concreted iron plate placed about 6 in. from the 
open end of the fuse. The fuse blew with a very loud 
explosion in the first test, breaking loose from the wire 
which lashed it to the clips and flying into pieces. The 
flame reached to the concrete plate, flattening out on the 
surface so that a slight imperfection in the concrete was 
found where an arc established itself to the iron plate 
inside, fusing the concrete around the imperfection. 
On the fourth test with another sample of concreted 
iron the flame seemed to spread slightly further over 
the concrete and reached the lug of the iron plate, 
where an arc established itself. 

While the evidence against the concrete itself is not 
so conclusive as it might be, still it is thought quite 
possible that similar small crevices like the one of the 
first test might be encountered at any time, since the arc 
spreads about 2 ft. in all directions on the surface of 
the concrete. The concrete was meggered and found to 
show only 3 megohms per square inch. It appears there- 
fore that the expulsion fuses present a considerable 
hazard even when placed in concrete compartments. 

Since the high-tension fuse would not blow during a 
low-tension short circuit on the General Electric poten- 
tial transformers, a few tests were made to determine 
the action of low-tension fuses when a short circuit 
occurred 140 ft. away from the potential transformer. 
This condition was simulated by inserting the equiva- 
lent resistance of 140 ft. No. 12 duplex, the maximum 
length of our metering leads. A 30-amp. fuse was 
chosen as being the maximum which would blow safely 
at the current obtained from a low-tension short circuit 
under the above conditions. With this set-up the short 
circuit was cleared by the low-tension fuse in an aver- 
age of approximately 40 cycles (1.6 seconds). The 
secondary current for this short circuit was 85 amp. 


CONCLUSIONS 


The results of the tests on the potential transformer 
fuses of the types used showed that installations could 
and should be made safer and more adequate for the 
service conditions encountered. The safety of nearby 
equipment dictates the use of great precautions when 
making potential transformer installations, and even 





FIG. 5—-FLASHING OF FUSES DURING TESTS 


A—With dead short circuit on inclosed fuses the entire ends 
S the clips were usually blown open. B—When using expulsion- 
ype fuse with resistors a large flash resulted but was quickly 
extinguished. 
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FIG. 6—RESULT OF DEAD-SHORT-CIRCUIT TEST (A) AND 
METHOD OF MEASURING CONDUCTIVITY OF ARC (B) 


with resistors the expulsion type of fuse does not seem 
advisable for use on the high-tension side of the trans- 
formers. The resistors prevent arcs maintaining them- 
selves, but flashovers on nearby equipment can often be 
traced to the blowing of fuses. 

Resistors should be used also with inclosed cartridge 
fuses if danger resulting from end clips, and even the 
blowing of the fuse from the holder, are to be elimi- 
nated entirely. This trouble is decreased as the length 
of the fuse decreases and the diameter increases within 
limits, as a greater venting area is made available. 
Both types of inclosed cartridge fuses when used with 
resistors are satisfactory for installation on the high- 
tension circuits. 

The wire resistor is recommended for use rather than 
the carborundum resistor, since a possible hazard pre- 
sents itself in this latter type. Since it is almost im- 
possible to obtain a fuse wire strong enough mechani- 
cally and yet small enough to clear the trouble when a 
low-tension short circuit occurs, it seems that the best 
scheme of protection is as follows: (1) Fuse the high- 
tension side with a slightly larger wire, yet small 
enough to clear on internal trouble; (2) in every case 
fuse the low-tension side of the potential transformers 
with approximately 30-amp. cartridge fuses, and (3) 
in every case use high-tension resistors. 
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Selection of Corrective Equipment 


Choosing Static or Synchronous Condensers on an Economic Basis— 
Comparisons as to Cost, Weight, Volume and Operation— 
Graphical Solutions to Corrective Problem 


By M. A. HYDE 
General Engineering Department, Westinghouse Electric & Manufacturing Company 


T IS quite generally believed that the field of appli- 

cation of synchronous condensers is in the relatively 

large ratings and that static condensers have a 

more favorable field in the smaller ratings. The de- 
marcation between these two fields, however, has been 
far from distinct, and, while it is impossible to set off 
a perfectly definite boundary, the existing broad and 
hazy “strip” is capable of considerable narrowing and 
delineation. 

With the advancement of the static condenser to its 
present state of development the problems of condenser 
application have become very largely economic. Static 
condensers have justified their existence as workable 
and reliable devices and their use can be governed by 
the same principles that hold in the selection of any 
piece of electrical equipment. After the determination 
of the amount of corrective kva. required in a given 
case, the choice of the type of equipment should be 
made on the basis of economy. 


ECONOMIC MERITS OF CORRECTIVE EQUIPMENT 


It is convenient to express the economic merit of 
power factor corrective equipment in total yearly cost 
per corrective kva. This cost should include the follow- 
ing items: 

1. A fixed charge on the investment, the investment 
including the price of the equipment and the expense 
incurred in placing it in service. The fixed charge 
should be such a percentage on the investment as will 
cover interest, insurance and taxes, and a depreciation 
charge. 

2. A charge for maintenance and attendance. 

3. A charge to cover the cost of the energy consumed 
by the equipment. 

For a given installation the fixed charge will be a 
definite figure and will not be affected by the extent to 
which the equipment is used nor by the energy rate. 
The maintenance is dependent to a certain extent upon 
the amount of time the equipment is in use. The energy 
charge is dependent upon the amount of time the appa- 
ratus is in use, the efficiency of the apparatus and the 
energy rate. 

It is, therefore, necessary in any complete economic 
analysis involving this equipment to have established 
the amount of the investment, a certain percentage for 
fixed charge, a schedule of operation, an energy rate 
and maintenance cost data. The present treatment 
deals with these factors as follows: 

1. Investment.—The prices of synchronous and static 
condensers are those in effect at the time of writing. 
In the case of the synchronous equipment, the price 
includes the condenser, with direct-connected exciter, 
auto-transformers and control panel. The static-con- 
denser prices cover the units mounted in a suitable 
frame with circuit breaker and discharge resistor and 
where they are necessary, as explained below, trans- 


formers. Since shipping and erecting costs vary greatly 
in different instances, no attempt has been made to 
include these items and the price has been taken as the 
amount of the investment. 

2. Fixed Charge.—Fifteen per cent has been chosen 
as a fair value for 
use throughout this 

treatment. 

Field of synchronous | 8. Schedule of Op- 
sanilicnceaieaaenata eration.—Two operat- 
ing schedules have 
been considered. One 
is 2,400 hours per 
year, representing 
eight hours per day 
for 300 days. The 
other is 3,100 hours 
per year, representing 
ten hours per day for 
310 days. It is be- 
lieved that the actual 
operating hours per 
year for the average 
industrial plant will 
fall within this range. 
20 No attempt is made 
here to deal in gener- 
alities with plants op- 
erating for more than 
ten hours per day, the 
corrective require- 
ments being usually such that these cases should have 
individual investigation. It is to be noted, however, 
that as the hours of use increase the static condenser 
shows more favorably. 

4. Energy Rate.—Comparisons have been worked out 
on energy costs ranging from 4 cent to 24 cents per 
kilowatt-hour. 

5. Maintenance and Attendance.—For the static con- 
denser this quantity is practically zero. For the syn- 
chronous condenser it is variable, depending largely 
upon local conditions. Since no general basis of charge 
can be established, this factor will be dismissed simply 
with the statement that its omission puts the synchro- 
nous condenser in a more favorable light than it strictly 
deserves. 


CHOICE DEPENDS ON TWO QUANTITIES 
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FIG. 1—CURVE SHOWING FIELDS OF 
APPLICATION FOR SYNCHRONOUS 
AND STATIC CONDENSERS, 
2,300-VOLT SERVICE 


Under the conditions outlined above it will be found 
that, with a given number of hours’ use and a given 
percentage for the fixed charge, the choice between 4 
synchronous and a static condenser depends upon two 
quantities—one the amount of corrective kva. required 
and the other the energy rate. Two sets of curves are 
given which show the division of territory for the con- 
ditions assumed. Fig. 1 applies to installations where 
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the condenser can be placed directly on the circuit with- 
out the use of transformers. With static condensers 
this is at present practicable only on circuits where the 
voltage is 2,300* and higher. Fig. 2 applies to installa- 
tions on voltages lower than 2,300. A large number of 
industrial applications require operation from voltages 
of 220, 440, 550, and transformers are then necessary 
if static condensers are used. In each figure curve a 
is drawn on a basis of 3,100 hours per year operation 
and curve b on a 2,400-hour basis. Each curve is drawn 
through a number of critical points above which the 
synchronous condenser shows the better economy and 
below which the static condenser appears preferable. 
Thus, suppose that a customer is in need of 700 correc- 
tive kva., that he operates about 3,100 hours per year, 
that his power cost averages 1 cent per kilowatt-hour 
and that the condenser can be applied directly to a 2,300- 
volt circuit. On Fig. 1 the co-ordinates 700 kva. and 
l-cent power rate locate a point above the curve a, which 
indicates a synchronous condenser as the preferable 
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FIG. 2—CURVE SHOWING FIELDS OF APPLICATION FOR SYNCHRO- 
NOUS AND STATIC CONDENSERS, LOW-VOLTAGE SERVICE 


type. With a power cost of 14 cents the point would be 
located below curve a, indicating that a static condenser 
would be the better. Suppose, however, that the cus- 
tomer operates on 440 volts. Then, referring to Fig. 2, 
the synchronous condenser is preferable at either a 
l-cent or a 2-cent power rate. Take as another case a 
customer requiring 300 corrective kva., operation on 220 
volts, 2,400 hours per year, with an average power rate 
of 2? cents per kilowatt-hour. Fig. 2 indicates that the 
static condenser is the type he should have. Suppose, 
however, his power rate is 14 cents. With other condi- 
tions of operation the same as before he should have a 
synchronous condenser. In case the estimated schedule 
is neither 3,100 nor 2,400 hours per year, but falls 
reasonably near these values, results can be had by 
interpolating on the curves given. 


EFFECT OF CHANGING PRICES 


While these curves are representative of an economic 
division that will exist between the two types under any 
Practical conditions, still each curve in itself is based 
upon certain definite premises and is strictly true only 
80 long as these premises hold. Thus a change in price 
for either type of equipment will change the critical 
ratings which form the curves. The assumption of a 


"Special applications are made to service on voltages above 2,300. 
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different fixed charge will have a similar effect. For 
instance, suppose that a choice is to be made on the basis 
of present prices, 2,400 hours’ yearly operation, 14 cents 
power cost and 15 per cent fixed charges. Referring to 
Fig. 1, it is seen that for a 2,300-volt installation the 
critical condenser rating is about 540 kva. Suppose now 
that a fixed charge of 11 per cent is assumed instead of 
the previously used 15 per cent, present prices being 
maintained with the same operating schedule and energy 
rate. At the lower fixed charge percentage the total 
yearly kva. cost for each type is reduced and the amount 
of the investment becomes of relatively less importance. 

The power consumption of the synchronous machine 
becomes a more formidable factor in this total yearly 
cost, and consequently the range of advantage for the 
static type is extended to a higher critical rating, which 
analysis shows to be about 700 kva. For a low-voltage 
installation the effect is similar but relatively more pro- 
nounced, analysis of the problem under 11 per cent fixed 
charge giving a critical kva. of about 380 against 220 
under the original 15 per cent fixed charge. This is to 
be expected, since with the introduction of transformers 
on low-voltage equipments the advantage of the static 
condenser from the standpoint of efficiency is somewhat 
reduced and the fixed charge percentage becomes more 
important. The assumption of a lower fixed charge 
percentage is thus seen to increase the advantageous 
field of the static, and, in a similar way, when a higher 
fixed charge percentage is assumed the synchronous 
condenser will claim a greater field. As an illustration 
of the effect of price changes, it may be observed that 
in the cases just cited the reduction of 4 per cent in 
fixed charge has the same effect upon the analysis as 
would be produced by a simultaneous reduction of about 
27 per cent in the prices of both types. 

It must not be supposed that these curves can always 
be used of themselves to give an infallible verdict for or 
against one type. It is to be remembered that in mak- 
ing the analysis which the curves represent no consider- 
ation was given to the items installation, maintenance 
and attendance. Each of these items has a bearing on 
the question, even though its influence is incapable of 
definite numerical expression. It is well to notice how 
each tends to affect the choice between the two types 
of apparatus. 


COMPARISONS ON WEIGHT BASIS 


In connection with installation costs comparisons on 
the basis of weights are instructive. In the 300-kva. 
rating the 2,300-volt static and the synchronous equip- 
ments weigh about the same, approximately 10,000 lb. 
Below 300 kva. a 2,300-volt static equipment weighs less 
than a synchronous equipment of the same rating. 
Above 300 kva. the static equipment becomes the 
heavier, at 500 kva. the ratio is about 1.4 to 1, and at 
1,000 kva. about 1.8 to 1. The low-voltage static equip- 
ment shows less favorably in this respect because of the 
addition of transformers. At and below 150 kva. the 
two equipments show no great differences in the weights 
of corresponding ratings, but in higher capacities the 
difference becomes appreciable, the static equipment be- 
ing heavier than the synchronous in the ratio of about 
1.6 to 1 in the 250-kva. rating and about 2.8 to 1 in the 
500-kva. rating. 

While these comparisons are of value, they by no 
means tell the whole story, for consideration must be 
given to the fact that while the synchronous machine 
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includes a rotating part that assumes considerable im- 
portance, since it usually necessitates special provision 
in the way of foundation, the static equipment is en- 
tirely stationary and can be installed with no more 
extensive provisions than are requisite to support the 
inert weight of the apparatus. 

The question of housing presents itself here and sug- 
gests a comparison of the floor space requirements. Let 
us consider rectangular floor space as determined by the 
maximum over-all dimensions in length and width. 
Comparison of the 2,300-volt static with the synchronous 
equipment shows that in the 100-kva. rating the total 
floor space occupied by the static is about 60 per cent of 
that occupied by the synchronous equipment. In the 
200-kva. rating the two equipments differ little, the 
static taking the greater space in the ratio of about 1.1 
to 1. At 300 kva. this ratio increases to about 1.9; at 
500 kva. it becomes about 3 to 1; at 1,000 kva. it is 
“about 4.2 to 1. For low-voltage installations the space 
requirements of the static equipments are increased by 
the transformers, and the ratios are approximately as 
follows: At 100 kva., 1 to 1; at 200 kva., 1.6 to 1; at 
300 kva., 2.6 to 1; at 500 kva., 3.8 to 1. 

While in the higher ratings here discussed the syn- 
chronous equipment appears decidedly the more econom- 
ical in space requirement, it should be considered that 
the synchronous machine actually requires somewhat 
more working space than that covered by the outline 
dimensions of the machine and switching equipment, 
while the static condenser requires very little more than 
that assigned on this basis. Moreover, the nature of the 
synchronous equipment is such that its location must be 
selected with more or less care, while the static con- 
denser can be placed in almost any suitably protected 
location convenient to the power circuit. Fig. 3 shows 
a static condenser assembly in a weatherproof frame. 
This form of equipment can be placed out of doors in 
any available space. 


MAINTENANCE COST COMPARISONS 


As to the maintenance, on the synchronous equip- 
ment this item is low and on the static it amounts to 
practically zero. The item of attendance may or may 
not be a considerable factor in the case of the syn- 
chronous equipment, depending upon whether or not 
there is already available a man who can operate the 
equipment and give it the small amount of attention 
that is necessary. Attendance on the static equipment 
is practically negligible. 

There are a number of other considerations which 
enter into the choice. The actual investment is greater in 
the case of the static condenser, which in itself may be 
an objection to the static in case the amount available 
for investment is limited. A point in favor of the 
synchronous equipment is the possibility of varying 
the amount of reactive kva. taken by the condensers 
within the rating of the equipment. In considering 
the future development of a plant, the static type has 
an advantage in the ease with which additional cor- 
rective capacity can be obtained by adding the desired 
number of units to an existing installation. 

Results obtained from the curves shown here should 
be considered in the light of these and other conditions 
peculiar to the individual case before final selection is 
made. This is especially desirable in case results of the 
curves indicate a close decision between the two types. 

In dealing with a power-factor-correction problem 
investigation should always be made as to the possi- 





FIG. 3—STATIC CONDENSER IN WEATHERPROOF HOUSING, 
36 KVA., 2,300 VOLTS, THREE-PHASE 


bility of applying to some drive a synchronous motor 
of such capacity as to furnish the horsepower output 
necessary for the drive and at the same time to operate 
at a leading power factor so as to furnish the correc- 
tive kva. needed. If such a motor can be properly 
applied, it will usually be found that the cost charge- 
able to power-factor correction is low. However, it is 
not always possible to apply such a motor correctly. 
If the possibility does exist, the project should have a 
thorough economic analysis before a final decision is 
made. For the great number of cases where a choice 
must be made between the static and the straight 
synchronous condenser the results of this treatment 
will be of use. Care must be used in making general 
statements, and studies of the character outlined are 
necessary to the proper solution of corrective problems. 





FIG. 4—130-KVA., TWO-PHASE, 2,300-VOLT STATIC CONDENSER 
IN PLANT OF BROCKTON EDISON COMPANY 
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Cost Estimate of Montaup Plant 
Initial Development 


One 30,000-Kw. Unit and Three 1,500-Hp., 400-Lb. 
Boilers, Giving Temperature of 700 Deg. F., 
Constitute First Step 


COMPREHENSIVE estimate of the cost of the 

initial development of the Montaup Electric Com- 
pany’s tidewater steam plant near Fall River, Mass., 
was filed recently with the Massachusetts Department 
of Public Utilities by R. F. Whitney, general manager 
of the Montaup company and president of the Fall 
River Electric Light Company. The plant is contem- 
plated in connection with the supply of energy to the 
Fall River company, to the Edison Electric Illuminating 
Company of Brockton, Mass., and to the Blackstone Val- 
ley Gas & Electric Company, Pawtucket and Woon- 
socket, R. I. Suitable transmission lines will be built 
in connection with the development, but the figures 
tabulated herewith cover only the proposed initial steam 
plant. 

A preliminary cross-section of the proposed station 
is shown herewith. The design and estimates were pre- 
pared by Stone & Webster, Inc., Boston. The station 
yard consists of a tract of land in Somerset, the north- 
erly portion of which will be used for the station 
building and a high-tension switch yard. A fuel-oil 
storage lot will be large enough to contain four 30,000- 
bbl. storage tanks, but only two tanks are to be in- 
stalled at present. A channel will be dredged from the 
intake screen well to the natural channel of the river 
to a depth about 15 ft. below mean low water. A barge 
channel and barge basin are to be dredged to depths 
of 25 ft. and 30 ft. respectively. 

The station building is to contain a turbine room, a 
boiler room, an electrical control room and an office 
bay with steel-frame structure and concrete founda- 
tions, brick walls, concrete floors, metal sash and con- 
crete roof. The turbine room is to be 684 ft. x 195 ft., 
with space for two 30,000-kw. units, one operating floor 
being provided with galleries and mezzanines around 
the generating units. The boiler room, 135 ft. x 165 ft., 
will have a basement, main floor, intermediate floors and 
galleries. The electrical control room, 28 ft. x 99 ft., 
will have three floors; the office bay, 25 ft. x 56 ft., 
four floors. The estimate is based on red quarry tile 
flooring in the turbine room, the floor in the electrical 
control room being of cork tile laid over concrete. In 
general other floors will have granolithic finish, stair- 
ways having concrete treads. Standard four-ply tar 
and gravel roofing are specified. 

In the boiler room will be installed three 1,500-hp. 
boilers designed for 400-lb. working pressure. Each 
will be provided (according to the preliminary esti- 
mate ) with a convection-type superheater designed to 
five 258 deg. superheat at 375 lb. pressure (or a steam 
temperature of 700 deg. F.), with boilers operating 
at 200 per cent rating. Boilers will be of the Stirling 
class XIII type, fifty-eight tubes wide and equipped 
with steam soot blowers and mechanical burners for 
crude oil. One concrete chimney, 17 ft. diameter in- 
Side by 200 ft. high, will be installed on a concrete mat 
resting on the steel structure of the building. The top 
grade of the mat will be about 50 ft. above the operat- 
ing floor of the boiler room. Steel- plate smoke flues 
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of wagon-top type will be provided above the roof, with 
steel-plate connection to the boilers. The preliminary 
design provides for one boiler with equipment for pre- 
heating the air required for combustion, utilizing the 
waste gases for this purpose. Provision will be made 
for the installation of preheaters on other boilers if 
later found desirable. 

Forced-draft and induced-draft fans will be installed 
on an auxiliary floor about 60 ft. above the boiler room. 
Each boiler will be equipped with two 30,000-cu.ft. 
motor-driven, forced-draft fans and one 100,000-cu.ft. 
motor-driven induced-draft fan. Each set of fans will 
be capable of operating its boiler at 300 per cent rating. 
All boiler-feed water will be evaporated and deaérated 
before admission into the boilers. The capacity of the 
initial evaporator installation will be 15,000 lb. per hour, 
which will approximately take care of the make-up 
water required by one 30,000-kw. unit. The deaérator 
will have a capacity of 350,000 Ib. per hour, or the 
maximum feed-water requirements for one unit. Feed 
water will be heated by extracting steam from two or 
more turbine stages. Three 800-gal. motor-driven mul- 
tistage centrifugal feed pumps will be installed, one 





ESTIMATE COST OF NEW OIL-BURNING SOMERSET STATION 
OF THE MONTAUP ELECTRIC COMPANY 


$198,700 


Building. Deane te ee a ee tae on ae mae Wena 1,266,065 
Equipment foundations. . hag ie Se aaa ead OO 60,175 
doo tiatie4 30 4u sae Feed esa dawe dees aaa aiaci 273,400 
ta Pek di Cn mdaw dd an acted y arene ene may hs : 153,500 
on anc ca dawasneened we opbceee us codey 201,500 
ee ss ackwee seVenseudateteccugupauee 379,575 
Ns oe Fen Vaccine sees cae esaxduresmemeeen 260,000 
IE cS daw i <csracweedesaniterokevtiaces 50,650 
Se oe eaceaus¥ ee wanton cde 525,000 
i iii wrt halide CA ER SS ADAMS 32,280 
Switchgear and wiring.............00. sees eee e eee ee eens 398,230 
Auxiliary equipment..........-.2.00+--:- ; 98,400 
Machine shop. . gata diay a 10,000 
Tests and preliminary operation. ee eas Sad 5,000 
Oil storage and handling plant in yard.. 120,950 
Transformer repairshop................----.+++++ 28,950 
Equipment foundations and steel structure. . 80,600 
Electrical equipment...............+++++: ' 142,500 
Switchgear and wiring................-.44-. 157,755 
Engineering cost. . Re i emia a 220,000 
Construction engineering.................----- 375,840 
Office at works. se ee 
nspection and ex iting. . Pe ee ee ae iia . 
PE i woes oo 4 ccutanwcdeubas cabwiet<sarednuhet ban 35,000 
I. dancin ude canna wae owas 160,000 
Depreciation on construction equipment......... 2... 666-2 eee eee 0,000 
CO ein 00555 oo Cate ae cbs babe nn@yevads eal ianes 350,930 

i na cb e0d 6 eRRn eA stn tabentee seed een $5,745,000 


(No allowance for fresh water supply from outside source is included) 











pump being sufficient to carry the entire station load. 
High-pressure steel-tube economizers are planned, and 
all auxiliaries except some emergency and starting-up 
units, will be electrically driven. 

The main unit will be provided with a surface con- 
denser having space for 50,000 sq.ft. of cooling surface, 
of which it is planned to install 45,000 sq.ft. The con- 
denser auxiliaries will consist of two 40,000-gal. motor- 
driven circulating-water pumps; two 660-gal. motor- 
driven condensate pumps, either of which is capable of 
handling the entire condensate from one unit, and the 
double-element air eductors with surface inter and after 
condensers. Either half of the condenser can be opened 
for cleaning while the other half remains in operation. 
The intake-screen well will be provided with automatic 
cleaning devices. 

One turbo-generator will be installed, operating at 
350 lb. and 264 deg. F. superheat. The unit will con- 
sist of a steam turbine, a 32,000-kw. generator, a 
2,000-kw. auxiliary generator and an exciter for the 
auxiliary generator, all on the same shaft. The unit 
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will be provided with a 200-kw. motor-driven exciter 
and a spare 200-kw. steam-driven exciter for relay 
service. The ventilating air from both main and 
auxiliary generators will be recirculated in closed sys- 
tems and one air cooler will be provided with each gene- 
rator, using the turbine condensate as the cooling 
medium. Auxiliary air coolers will be provided, utiliz- 
ing river water as a cooling medium, for use when the 
condensate temperature is high. 

Two banks of transformers, each consisting of two 
1,000-kva., 14,000/2,300-volt self-cooled single-phase 
outdoor-type transformers, will be provided for use with 
station motor-driven auxiliaries and as emergency re- 
lay to the 2,000-kw. auxiliary generator. Three 12,500- 
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points. The building will be large enough to accommo- 
date the switching equipment for two units, but cells, 
structures and switches will be installed for only one 
unit at first. A control storage battery will be provided, 
with provision for emergency lighting. A truck-type 
switchboard will control the auxiliary equipment. All 
the wiring except the main 14,000-volt leads will be run 
in conduit. The larger cables will be in fiber conduit 
embedded in concrete floors or concrete envelopes. 
Other runs of cable will be in iron conduit. A 100-ton 
electric crane with an auxiliary capacity of 15 tons is 
to be provided. 

The high-tension switching will be built for 115,000- 
volt operation with the neutral of the step-up trans- 
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MASSACHUSETTS PLANT TO BURN EITHER PULVERIZED COAL OR OIL 


kva. transformers will be provided for stepping up the 
station power output to 66,000/115,000 volts, with one 
spare unit. Provision will be made for grounding the 
neutral of the high-tension system when operating at 
115,000 volts. 

The output of the main turbo-generator will be con- 
ducted to the electrical control room by cables made up 
of two 1,500,000-circ.mil cables per phase, run between 
fireproof isolating barriers. The switching and control 
equipment for the main power output will be arranged 
on three floors with tunnels leading toward the gene- 
rators and the step-up transformers for the cables to 
the principal apparatus. The buses will be in masonry 
structures on one floor with the oil circuit breakers and 
potential transformers in masonry cells on another 
floor. The main switchboard for station control will be 
installed on the top floor. Fireproof barriers will be 
provided between conductors of different phases at all 


formers grounded, and all apparatus installed will be 
designed for this voltage. Initial operation will be at 
66,000 volts. All the equipment will be of the outdoor 
type, and galvanized-steel structures will be provided 
only for supporting insulators, wiring and disconnect- 
ing switches. Step-up transformers, oil switches and 
lightning arresters will rest on concrete foundations. 
There will be three outgoing circuits with one oil cir- 
cuit breaker and lightning arrester on each, one bus 
and one bank of step-up transformers with a circuit 
breaker. Provision will be made for a duplicate bus 
and a second oil breaker from each circuit and trans- 
former bank to this bus. Disconnecting switches of 
the hand gang-operated type will be installed on each 
side of all circuit breakers, the latter being remote- 
controlled from the main switchboard. An oil treating 
and transformer repair house will be provided in con- 
nection with the station. 
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Vector Diagrams for Long Lines 


Graphical Solution for Transmission Problems Which Is Both Accurate and Easy to 
Comprehend—Gives Current, Voitage, Power Factor, Power, Regulation, 
Etc., for Line of Any Length With or Without Phase Control 


By E. A. LOEW 
Professor of Electrical Engineering, University of Washington, Seattle 


ECTOR diagrams for the solution of both 
short and long transmission line problems 
have frequently been presented and dis- 
cussed in the literature of our foremost 
electrical journals. Those pertaining to short lines 
usually yield approximate results and cannot therefore 
be applied with accuracy to lines of great length. Many 
of those pertaining to long lines are based on approxi- 
mations, the limits of which must first be carefully 
investigated in order to satisfy the designer of the 
degree of accuracy to be expected in a given problem. 
It has therefore seemed to the writer that a series of 
diagrams which are based on the exact equations of the 
long transmission line and which when taken together 
will permit of a graphical solution of all quantities 
involved, such as current, voltage, power factor, power, 
regulations, etc., for operation of a line of any length 
either with or without phase control, would be of 
value. It is with this object in mind that the follow- 
ing series of diagrams is proposed. They represent 
a graphical interpretation of the exact equations of the 
transmission line. 
Exact Equations.—The exact equations of the trans- 
mission circuit are: 


Eq = ErA + IrB (1) 
= J. + &, (2) 
and Ig — TrA oe ErC (3) 
om J, + J. (4) 
where Ex = receiver end voltage 
(assumed zero vector), 
Eq = generator end voltage, 
Ip = receiver end current, 
Iq = generator end current. 


A, B and C are auxiliary line constants defined as 
follows: 


A = cosh/ZY (5) 
= a, ~b ja, (6) 
B = V/Z/Y sinhVZY 
= Z,sinh/ZY (7) 
= b, + jb, (8) 
C = VY/Z sinhV/ZY 
= 1/Z,sinh/ZY (9) 
= ¢, + je, (10) 
The primary line constants are: 
Z = r-+ jax, the vector impedance of one line 
conductor ; 
Y = g + jb, the vector admittance of one line 
conductor to neutral; 
and Z, — \/Z/Y, the surge impedance of the line 


(one conductor to neutral). 
For purposes of future discussion it is assumed that 


all primary and auxiliary line constants, as well as the 
surge impedance of the line, have been found. 

Long transmission lines, as well as lines of medium 
length or even heavy-power short lines, will usually be 
operated with synchronous condensers at the receiver 
end. But for the sake of completeness it is assumed 
that they may be operated either with or without phase 
control. Two sets of diagrams are therefore required 
—one for the line operated without phase control and 
the other for the line operated with condensers at the 
receiver end. 


OPERATION WITHOUT PHASE CONTROL 


Voltage Diagram.—The quantities A and B in equa- 
tion (1) are constants. It is therefore apparent that 
the generator voltage is a vector quantity which may be 
represented as in equation (2) by the two components 
E, and £,. If the receiver voltage be taken as the 
zero or reference vector, and if it be assumed to be 
of fixed length—the condition which usually prevails 
in practice—then the component E, is a vector of con- 
stant length and of fixed angle for all loads. Its length 
is the constant value Er|A| and its angle 7@, is the 
angle of A. That is: 


p89, = tan~’a,/a, (11) 

= tan~’(tanh a van 8) * (12) 

The component F, is a variable vector, for it is a 

function of the receiver current Jr. In general it will 

vary both in length and in angular position. Its length 

depends upon the magnitude of the receiver current, 

and its angle upon the receiver power factor. The 

length of E, is IpB, and its angle is the algebraic sum 

of the angles of the receiver power factor and the 
complex number B. That is: 


29, = tan"b,/b, + rr (13) 


DISCUSSION OF VOLTAGE VECTORS 


These vectors are shown in the diagram of Fig. 1. 
In this figure EF, = OM, E, = MN and Eg = ON. 
If the kva. load of the receiver circuit remains constant, 
the vector EF, swings about M as a center with changing 
receiver power factor. The positions which it would 
occupy at various power factors are indicated by the 
radial power-factor lines. On the other hand, if the 
power factor remains constant and the load only 
changes, the locus of the vector E, is a straight line 
such as MN. Its angular position remains fixed, but its 
length changes. By the addition of a suitable kva. 
scale as indicated the magnitude and the angular posi- 
tions of all voltages for any assumed load and power 
factor may readily be obtained from the diagram. The 
generator end regulation easily follows from these. 








*a and # are defined by the relation “~ZY = a + jg. 
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Current Diagram.—The generator current is given 
by equation (3). The vector diagram of currents 
results from this equation in much the same way as 
does the voltage diagram from equation (1). The gen- 
erator current Jg comprises the two component vectors 
I, and J,, that is, the components JrpA and ErC of 
equation (4). Since the receiver voltage Er is assumed 
fixed, the vector J, is of constant length and has a 
fixed slope: 

C, 
Cs (14) 

The vector J, is a vector of varying length and vary- 
ing angular position, depending upon the receiver load 


, == tan™ 


ad. Gen. Current 


Or 
ed UF 
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of currents may be constructed, from which the gen- 
erator current for any load and any power factor may 
be found graphically. Such a diagram is shown 
in Fig. 2. 


DISCUSSION OF CURRENT DIAGRAM 


In this figure for full load at the receiver and 0.85 
power factor, current lagging, parallelogram of cur- 
rents is OPQR, and the corresponding generator current 
is the diagonal OQ. At the same power factor but for 
varying receiver loads the locus of the generator current 
is the straight line PQS, while for full load kva. and 
varying power factors the locus of Eq is the are of a 
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ACCURATE VECTOR DIAGRAMS FOR LONG TRANSMISSION LINES OPERATING 
WITH AND WITHOUT PHASE CONTROL 


Fig. 1—Vector diagram of voltages on a‘line operating without 
phase control. 

Fig. 2—Vector diagram of currents on a line operating without 
phase control. 


Fig. 4—General current locus on a line operating with phase 
control. 

Fig. 5—Generator voltage locus on a line operating with phase 
control. 





and power factor. At a fixed power factor it elongates 
when the load increases and contracts when the load 
diminishes. Its locus is then a straight line. On the 
other hand, with constant kva. in the receiver circuit 
the length of J, remains constant, but it swings through 
an angle with varying power factor. Under these con- 
ditions its locus is the are of a circle. 

Assuming, as previously stated, that the primary and 
auxiliary line constants are known, the vector diagram 


circle TQU. The angle ,¢, of the generator current /) 
referred to the receiver voltage iz may be measured 
on the diagram. Thus from this diagram the vector 
generator currents for any receiver load and power 
factor may be found. From the voltage diagram (Tig. 
1) the corresponding angle 4, of the generator volt- 
age is obtained. The difference between these two 
angles is the generator power-factor angle. From the 
known generator voltage, current and power factor the 








MARCH 8, 1924 


generator output may be calculated. The line loss, 
equal to the generator output, less the receiver input, 
readily follows. 


CURRENT AND VOLTAGE WITH PHASE CONTROL 


When synchronous condensers are used at the re- 
ceiver end of a line, constant voltages are maintained 
at both receiver and generator ends, but both receiver 
and generator power factors vary with the load. The 
vector diagrams of current and voltage in this case 
are not quite so simple as for a line without phase 
control. However, they may be readily drawn on the 
basis of the theory :onsidered below, and they are very 
useful as an aid to the better understanding of line 
performance under these conditions, as well as offering 
an accurate graphical solution. Accuracy to within a 
fraction of 1 per cent may be had from these diagrams. 

Vector Diagrams of Receiver Currents.—Since the 
receiver power factor is to vary with the load, it is 
advantageous to express the receiver current as in 
equation (4). By substituting in equation (1) the 
values of the auxiliary line constants A and B from 

















equations (6) and (8) and writing the generator 
voltage 
Eg = é, — je, (15) 
equation (1) is transformed to: 
e, + je, = Er(a, + ja,) + (ri, = jrt,) (6, 7b,) (16) 
Solving for zi,: 
. —Er(=+ a,b, = a,b.) 
Rt, = b? 4. b2 
| E¢ ‘ Er(a,b, o a,b.) ; ; 
“orga lt prpae | tap 
This is the equation of a circle of the form 
ri, = + m= Ve — (xi, + 7)’, (18) 
5 aa Er(a,b, i a,b.) 
where m= — b?+b? (19) 
se Er(a,b, + a,b.) 
‘= b? +b? (20) 
ih on )? 
P= (sie b? (21) 


Equation (17) represents the locus of the receiver 
current for all loads. This locus is a circle whose 
center has the co-ordinates ri, = —n and ri, = + m 
referred to the zero of the current axes. The sign 
of m is + if lagging quadrature currents are repre- 
sented as negative, and — if they are represented as 
positive. To draw the receiver current loci for any 
assumed ratios of Eg/Er generator to receiver voltages, 
the values of m and n are computed and the center of 
the circle is located accordingly. Then the radius p 
for each assumed value of Eg/Epr is found, after which 
the circles are drawn. If the graphical work is care- 
fully done, the results taken from the graph will usually 
be correct to within 1 per cent. From this graph (see 
Fig. 3) the receiver currents and power factors for all 
loads may easily be obtained. In Fig. 3 the value of 
the receiver current at full load for the chosen ratio of 
Ec/Er is the vector OF and its angle, referred to the 
receiver voltage, is: 

or = tan-*HF/OH (22) 

By multiplying equation (17) through by the receiver 
Voltage Er, there results the equation of power: 

ni.BR = + Erm = VE’ Re” — (ri,Er + nEr)’ 
or 


P, = +m = Ve" — (P.+ 7’)’ (17a) 


-_—_ 


an is equation was developed by my colleague Prof. F. K. 
Irsten, 
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Where P, = the reactive power of the. receiver circuit 
(measured on the Y axis), 
P, = the true power of the receiver circuit 


(measured on the X axis), 

the co-ordinates of the center of the 
power circle, 
pe’ = the radius of the power circle. 

It is evident, therefore, that the circles of Fig. 3 
may be used to represent the power of the receiver 
circuit by simply multiplying the current scale of Fig. 
3 by the receiver voltage. 

Vector Diagrams of Generator Currents.—The vector 
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FIG. 3—RECEIVER CURRENT LOCI ON A LINE 
WITH PHASE CONTROL 


diagram of generator currents is obtained by graphical 
interpretation of the current equations (3) and (4). 
Here again J, = EprC, which is a vector of constant 
length and of fixed slope for all receiver loads and 
power factors. The slope is: 


Oy, == tan “e,/¢, (23) 
as shown in Fig. 4. The generator current Jg is the 
sum of this constant vector and the variable vector 
I, = IrA. This latter vector may be resolved into 
two components, for 
In = rt, — jri,, 

which, expressed in polar co-ordinates, is 

Ip = ri,|0° + pi,|90° (24) 
Multiplying through by A, also expressed as a polar, 
yields: 


Le Ta 
= ri,|A|tan“a,/a, + ri,|A| | (—90° + tan-*@ $ (25) 
1 
= Ip + Ig (26) 


The locus of vector Jp is a straight line since its 
angle tan~‘a,/a, is constant for all values of the vector. 
This vector is to be added to J,. It is therefore drawn 
from B as an origin, making the angle ¢a — tan“a,/a, 
with the line BD. The line BD is of course the line 
OER transferred to the new origin at B. The full 
load value of ri, may be taken from the current vector 
diagram of Fig. 3. This value is multiplied by the 
numeric |A| and laid off as BG on the line OC. This 
represents the vector Jp for 100 per cent receiver load. 
Corresponding vectors for other loads are found by 
dividing the line BC into sections proportional to 
the load. 





tThe notation |A|, |B|, etce., is used to indicate the length or 
magnitude of the corresponding complex number. 
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It now remains to add the vector Jg to the two com- 
ponent vectors OB and BG. It has already been shown 
that the locus of the current xi, is a circle whose center 
has the co-ordinates x = —n, y = +m. Since A is 
a constant vector, it is apparent that the locus of the 
vector Jg is also the are of a ccircle. It can readily be 
shown that the center of this circle has the co-ordinates 
x == —|A\|n, y = +|A|m with reference to the axes OC 
and OJ. To draw the circle it remains only to deter- 
mine either one point on the circle or the length of the 
radius. 

The full-load value of xi, taken from the graph 
of Fig. 3 may be multiplied by the numeric |A|. This 
quantity laid off as GF at right angles to BC determines 
the point F', through which the are KFC is then drawn. 
The length of the radius is found by taking the product 
of the length of the constant vector A and the radius p 
already computed. By drawing lines perpendicular to 
BC through the various points representing different 
percentages of the receiver input and extending them 
until they meet the arc KFC, the ends of the corre- 
sponding generator current vectors are found, and thus 
the vectors themselves are determined both as to length 
and slope. 

Vector Diagram of Voltages.—The equations (1) 
and (2) determine the generator voltage vectors. The 
vector EF, makes an angle 


64 == tan~‘a,/a, 


with the receiver voltage reference line. Its length, 
equal to the product of the constant receiver voltage Ep 
and the numeric |A|, is laid off as OM (Fig. 5). The 
vector E, has two components, for 


E, = (rt, — jri,) B. 
Expressed as polars: 


E, = ri,|B| tan-*b,/b, + ri,|B) |(—90° + tan“b,/b, (27) 
=Ep+Eq (28) 
In the vector diagram, Fig. 5, Ep is laid off at the 

angle 6, = tan”b,/b,, or along the line MN, the length 

MN being taken as the length of Ep for the value of 

ri, correspondng to full-load receiver input. The value 

of ri, has already been computed. Since the generator 
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voltage is maintained constant for all loads, its locus 
is the are of a circle of radius Eg. This is the arc 
TSQU, etc. The vector Hg lags the vector Ep by 90 
deg. and for full-load receiver input is the line NP. E, 
is accordingly the vector MP. By dividing the line MN 
into sections proportional to the receiver load and 
drawing at right angles thereto the lines terminating at 
S, R, Q, U, etce., on the arc of the circle, the corre- 
sponding terminii of the generator voltage vectors are 
located. The angle by which the generator voltage leads 
or lags the receiver voltage, is #4,, determined from 
the vector diagram by its tangent PV/OV, etc. 

From the vector diagrams of current and voltage for 
generator and receiver circuits the complete perform- 
ance of the line may be worked out. Since these 
diagrams are based on the exact equations their 
accuracy is limited only by the degree of accuracy to 
which the diagrams can be drawn. 





January Activities 12.4 per Cent 
Above Normal 


NDEX figures upon which the “ELECTRICAL WORLD 

Barometer of Business Conditions in the Electrical 
Industry” is based indicate that while in January activ- 
ities in some of the major industries of the country 
were under those of December, some of the more im- 
portant industries, the activities of which are largely 
indicative of business in the electrical industry, reported 
operations above those of December, when compared 
with their respective curves of normal growth. 

An increase of 4.1 points on the scale as compared 
with December activity is shown. During this interval 
the industry has grown 2.6 points, leaving a net 
increase in activities of 1.5 points on the barometer 
scale as compared with December. The electrical 
industry as a whole was operating in January at 12.4 
points or per cent above what would have been the 
point of seasonal demand if growth in the industry 
had been normal. In November it was operating at 7.6 


points and in December 10.9 points above the point of 
normal demand. 
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Place Set Apart for Suggestions, Comments and 
riticisms, to Which All Men of the Electrical 
Indtstry Are Cordially Invited to Contribute 





Mathematical Versus Descriptive Articles in 
Technical Press 


To the Editors of the ELECTRICAL WORLD: 

One of the most brilliant of modern philosophers 
promulgated the law of evolution as “a change from an 
indefinite incoherent homogeneity to a definite coherent 
heterogeneity.” Applied to industrial life this law 
implies that simultaneously with the concentration of 
economic groups into larger ones there is also a tend- 
ency to an intensive differentiation of the component 
parts. Thus the functions of the departments of a 
business, which in the early stages may be loosely de- 
fined and overlapping to a great extent, must become 
more and more distinct as the business progresses. 

The concentration may take the form of combinations 
into large business concerns, or may be simply a closer, 
though unconscious, co-operation between the economic 
units ‘covering a particular field and thus constituting 
an economic group. Likewise the units may vary in size 
from individuals to good-sized corporations. However, 
regardless of how the concentration takes place, the 
functions of the units must become more sharply de- 
fined and the economic services they render become 
more distinct, if progress is to be continuous. 

The technical press, upon which falls the greater part 
of the task of disseminating information on engineer- 
ing subjects, obviously plays an exceedingly important 
part in the progress of industries that are dependent 
for their growth upon the extension of technical knowl- 
edge. That efforts to improve the effectiveness of the 
sources of technical information should always be made 
in accordance with the law above stated is, therefore, 
self-evident. 

There are, broadly, three classes of engineers that 
must be served through the medium of engineering 
literature: 

1. Those engaged in original investigations, experi- 
mental and analytical. 

2. Engineers who directly apply the principles 
evolved by the first group to practical problems, as, for 
example, designing and application engineers. 

3. All who are more or less interested in the prin- 
ciples of engineering and who desire in a general way 
to keep informed on new developments. In this group 
are found operating engineers, erecting engineers, com- 
mercial engineers, executives, etc. 

The third group, of course, greatly outnumbers the 
first two, and the style of literature which makes the 
strongest appeal to its members is altogether different 
from that which is found most useful to members of 
the first and second groups. Needing quantitative rela- 
tions, the first two groups mainly prefer the language 
in which such relations can be most briefly and con- 
cisely expressed—that is, mathematics—while the third 
group obviously prefers the descriptive type of engi- 
neering literature. 

Commercial journals, depending for their success to 
a great extent upon a large circulation, tend more and 
more to the adoption of the descriptive type of articles. 
To the publications of engineering societies, on the other 
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hand, it is much more important that their contents 
should contribute to the knowledge of engineering than 
it is to increase the number of readers, and their nat- 
ural trend should therefore be toward adoption of the 
more rigid mathematical style of literature. 

However, the desire to expand is prevalent and the 
temptation is always present for engineering societies 
to increase the number of descriptive articles in their 
publications at the expense of mathematical contribu- 
tions in order to appeal to a greater number of readers. 
But it should be kept in mind that the trend of evolu- 
tion is toward a more intensive activity in a specific 
field rather than toward distributing one’s activities 


over a wider area. K. L. HANSEN. 
Milwaukee, Wis. 


Electrically Lighted Football in Brazil 


To the Editors of the ELECTRICAL WORLD: 

Referring to the article on “Successful Pioneer Illu- 
mination of Football Game” on page 1337 of the ELEc- 
TRICAL WORLD for December 29, 1923, where it is said 
that “the first thoroughly successful night football game 
to be played in the world, as far as is known,” was 
played at Lynn, Mass., on November 21, it may be of in- 
terest to know that football games were played 
by floodlight in this city between a team composed of 
employees of this company and a local team on June 24 
and December 24, 1923, and.on January 12 and 19, 1924, 
with great success. 

Ten type L-15 projectors were installed 16 ft. above 
the ground on each side of the field, using 1,000-watt 
lamps, and ten 150-watt lamps with reflectors were 
placed at each end of the field, 25 ft. above the ground. 
For the last two games the ball was painted white, 
with much better results. W. G. McCONNEL, 


General Manager. 
Sao Paulo Tramway, Light & Power Company, Ltd., 
SAio Paulo, Brazil. 


A Transposition of Picture Captions 


To the Editors of the ELECTRICAL WORLD: 

I wish to call your attention to two errors appearing 
in the article by me which appeared in your February 
9 issue. A photograph at the top of page 272 showing 
motor-driven drawing frames should have been inserted 
on page 277 and the photograph appearing on page 277 
showing individual drive looms should have been in- 
serted at the top of page 272. On page 276, in the 
table giving approximate power required, the item 
covering spinning filling yarns per frame under indi- 
vidual drive should have been 5 hp. instead of 50 hp. 


W. S. MADDOCKsS, 


Lockwood, Greene & Company, Electrical Engineer. 


Boston, Mass. 
ir 


Electrical Properties of Cable Insulation 


URING the past month the Rubber Section of the 

Bureau of Standards has carried out some work on 
the effect of variations in vulcanization on the electrical 
properties of rubber insulating materials for cables. A 
number of specimens of a compound embracing 92 per 
cent in smoked sheets and 8 per cent in sulphur were 
prepared for the purpose of determining the effect on 
the electrical properties of conducting vulcanizing at 
different temperatures and for different lengths of time. 
The results indicate that for a given state of cure the 
electrical properties are practically independent of the 
means by which that cure was effected, whether by vul- 
canizing for a long time at a low temperature or a 
shorter time at a high temperature. 








Central Station and Industrial Practice 


Installation, Operation, Maintenance, Test and Repair of 
Generation and Distribution Equipment, and Methods of Economically Utilizing 
Electric Service in Large Industrial Plants 


Paralleling Distribution 


Transformers 


By PAUL P. ASHWORTH 


Utah Power & Light Company, 
Salt Lake City 


URING the past few years 

much has been written and said 
in favor of the parallel operation of 
distribution transformers. In some 
cases the advocates of the scheme 
have, in their brevity, neglected to 
point out the limitations of the sys- 
tem or the precautions to be ob- 
served when considering its use. 

It is not intended here to dis- 
courage the use of this system, but 
rather to point out certain features 
to be considered when choosing a 
system, and particularly to urge the 
importance of a complete study of 
each proposed installation before de- 
ciding upon any type of system or 
changing from any existing type. 

In general, the principal advan- 
tages claimed for the system are 
lower construction costs, reduced 
energy losses and decreased inter- 
ruptions to service. 

In a well-designed system installed 
under proper conditions the advan- 
tages claimed will be fully justified. 
On the other hand, the system has 
some disadvantages or limitations as 
compared with the isolated trans- 
former system, the importance of 
which depends upon local conditions. 
For example, on some _hydro- 
electric systems where there is an 
excess of generating capacity avail- 
able and energy losses do not reflect 
as money losses the central sta- 
tion will not be justified in spend- 
ing money for construction pri- 
marily for the purpose of reducing 
energy losses. On the other hand, 
this might be the deciding feature 
on a system burning coal or oil. 

Since all transformers paralleled 
on a network must be on the same 
phase, the advantage of three-phase 
transmission is largely lost. For 
systems having the same primary 
voltage between phases the three- 
phase system will distribute twice as 
much power as the single-phase sys- 
tem with the same voltage regula- 


tion. Where the modern four-wire, 
4,000-volt system is used and the 
single-phase branches are of 2,300 
volts, then the advantage of three- 
phase over single-phase transmission 
is still greater. 

Standard practice dictates that 
primary regulation shall be very 
good, so the importance of three- 
phase transmission to the various 
centers of distribution is apparent. 
If single-phase transmission for long 
distances to such centers is used, the 
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METHOD OF LOADING ONE PHASE OF A 
THREE-PHASE SYSTEM 


This demonstrates the extent to which 
interconnection can be carried out. The 
section shown represents the entire load on 


one phase of a three-phase feeder. The 
same substation supplies seventeen other 
sections of similar character. 


cost of additional copper to get 
capacity equivalent to that of the 
three-phase system will overcome 
the economy of construction claimed 
for the single-phase system. 

Large concentrated loads on one 
phase of a three-phase system are 
difficult to balance. For example, 
in the accompanying illustration 
(taken from the 1921 overhead- 
system committee report of the 
N. E. L. A.), representing a well- 
designed secondary system operated 
by one company, there is a load of 
about 600 kva. on one phase. 

In many places, particularly in 
newer cities, three-phase service is 
frequently required even in the resi- 
dence sections. With the paralleled 
system single-phase power only is 
available and three-phase can be ob- 
tained only at great cost. 
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In general, the paralleled system 
is more difficult and expensive to de- 
sign, maintain and operate than the 
equivalent isolated transformer sys- 
tem. Furthermore, when interrup- 
tions occur they usually involve a 
larger number of customers and are 
more difficult and dangerous to clear. 

It should also be borne in mind 
that the paralleled system has a 
comparatively limited field of proper 
application. It cannot be used to ad- 
vantage in either the very densely 
loaded territory or in the sparsely 
populated districts. There is, there- 
fore, considerable opportunity for a 
misapplication of the system. For 
example, one non-technical superin- 
tendent of a small system, having 
become imbued with the many advan- 
tages of such a scheme, installed ad- 
ditional transformers in parallel 
and in the same location with 
existing transformers of adequate 
capacity, instead of increasing cop- 
per to compensate for excessive sec- 
ondary drop in that section of the 
line that was considered. 

In summing up, it may be said 
that the practice of operating trans- 
formers in parallel is merely one of 
many valuable and proper practices 
which may to advantage be worked 
into the layout of a good distribution 
system. 





Inspection of Tower and 


Pole Lines 


RANSMISSION lines do _ not 

need such frequent inspections 
as the operating units in a substa- 
tion or generating station. In gen- 
eral, annual inspections are provided 
for the various items in the main- 
tenance schedule of the Texas Power 
& Light Company, from which the 
following fourteen are taken. This 
forms the third installment of the 
ninety-four items of the transmission 
maintenance schedule of the Texas 
Power & Light Company, a schedule 
established to cut down interruptions 
to service which might otherwise be 
caused by neglect of any part of the 
system that can cause trouble be- 
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cause of deterioration in physical 
condition. 


TRANSMISSION LINES 


(Annual Inspection) 
Tower Lines: 


Towers.—Inspection of—footings for 
back fill, conditions of bolts and gal- 
vanizing. Check tower for condition of 
galvanizing, condition of number and 
danger sign, and for loose bolts; tighten 
where necessary. Examination of mem- 
bers for straightness, paying particu- 
lar attention to cross-arms. 

Insulators and Hardware.—General 
examination of—tighten all loose bolts, 
spread cotter keys, renew parts where 
necessary, inspect horns for pitting, 
provide thimbles in joints if missing, 





and inspect insulators for chips or 
cracks. 
Conductors. — Examinations of, for 


crystallization, pits due to flash over, 
broken strand and proper condition of 
shims. Report any abnormal condition 
of sag. If apparently less than 25 ft. 
to ground, measure with string. 
Ground Wire.—Close examination of, 
for crystallization, broken strand and 
condition of clamps, bolts and nuts. 


Pole Lines: 


Poles.—Inspection of, for back fill 
and extent of rot 5 in. below ground. 
Check the alignment of pole and cross- 
arms and braces. Tighten nuts where 
necessary. Note condition of the num- 
ber and danger signs. 

Insulators and Hardware.—General 
examination; tighten all loose bolts, 
spread of cotter keys, renew parts 
where necessary. inspect horns for pit- 
ting, provide thimbles in joints, if miss- 
ing, and inspect insulators for chips or 
cracks. 

Pin Type.—Check tightness of insu- 
lator on pin, alignment of pins and 
tightness of nuts. Nuts must be nailed 
on pin. 

Strain Type. — Examination of; 
tighten all loose bolts, spread of cotter 
keys, renewing parts where necessary, 
inspect horns for pitting, provide thim- 
bles in joints if missing, and inspect 
insulators for chips or cracks. Inspect 
eye and J bolts. 

Conductors.—Suspension Type.—Ex- 
amination of, for crystallization, pits 
due to flashover, broken strand, proper 
condition of shims. Report any ab- 
normal sag. If apparently less than 
25 feet to ground, measure with string. 

Pin Type. — Close inspection of, for 
crystallization and broken strands. 

Ground Wire.—Overhead.—Close ex- 

amination of, for crystallization, broken 
strand and condition of clamps, bolts 
and nuts. 
_ Pole Wire.—General inspection, pay- 
ing particular attention to tightness, 
corrosion at butt and connection to 
Overhead ground wire. Wire should be 
Stapled every 3 ft. 

Guys. — General inspection, paying 
particular attention to guards, anchors, 
clamps and make-up. 


Telephone: 

General inspection of insulator cross- 
arms, hardware, tightness and sag. 
Right-of-Way: 

Report any “danger timber” or un- 
dergrowth affecting telephone line. 
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PRACTICAL SUBSTATION DESIGNED TO SERVE GRANITE CUTTING MILL 


Outdoor Substation for 
Stone-Cutting Mill 


By F. A. WESTBROOK 
Consulting Engineer, New York, N. Y. 
FEATURE of the 600-kva. out- 
door substation recently built 
by the Presbrey-Leland Company at 
Brattleboro, Vt., for preparing gran- 
ite quarry blocks for monumental 
and building purposes is the method 
of saving the transformer-core loss 
during the time the cutting machines 
are not in operation. This is accom- 
plished by a 25-kva. single-phase 
transformer on the high-tension side 
of the large transformer which can 
be used at night for lighting and to 
run the repair-shop motor when the 
plant is otherwise closed down. 
The meter for measuring all 
energy used is on the high side of 


Vsconnect switches 


the three 200-kva. transformers and 
on the low side of the 25-kva. trans- 
former, so that it records the power 
used no matter which transformer 
is in service. As shown in the ac- 
companying illustrations, the cut-out 
switches are so arranged that either 
of the transformer units may be 
taken off the circuit when not in use. 

Power for this substation is taken 
from a 22,000-volt transmission line 
and stepped down to 220 volts. This 
is transmitted to the switchboard in 
the main building, a distance of 50 
ft., by means of rubber-insulated, 
lead-covered cables run through fiber 
conduit laid in concrete. Three No. 2 
conductors are used for the small 
transformer, while nine 500;000-circ. 
mil conductors (three per phase) 
are used for the 200-kva. trans- 
formers. 





22,000 Volt incoming line, 
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Overhead Distribution Construction 


Standardized Practice as Developed and Used by the 
WEST PENN POWER COMPANY, PITTSBURGH 


Anchoring and Bracing 
Distribution Poles 


Anchors.—The following anchors are 
standard: (a) “Dead-man” anchor, Fig. 
24, shall be used for all heavy strains. 
(b) “Never-creep” anchor, Fig. 25, shall 
be used in soft ground for light and 
medium strains and in firm ground or 
shale for all heavy strains. For §-in. 
x 7-ft. rod the plate shall be 6 in. x 
15 in. For a j-in. x 7-ft. rod the plate 
shall be 8 in. x 20 in. (c) “Rock anchor,” 
Fig. 27, shall be used in solid rock for 
all strains. For this anchor drill a hole 
in rock 1 in. in diameter and 14 in. 
deep, then place the wedge in end of 
anchor and drive to full length. 


Guy Stubs.—Guys shall be carried 
directly to ground or to another line 
pole whenever possible. It is inadvis- 
able to attach guys to buildings. When 
it is impossible to carry a guy directly 
to a ground anchor, another pole or a 
tree, an extra pole must be set as a 
stub as shown in Figs. 29 and 31. This 
pole shall never be shorter than 22 ft. 
over all and shall in all cases be long 
enough to give proper clearance. Where 
this pole is set in line with the lead 
and there is a probability of the line 
being extended later, a standard pole of 
the same length as the other poles in 
the lead shall be used. Guy attach- 
ments to stubs shall be made in the 
same manner as to line poles. 
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Where a guy crosses above or below 
other wires a second strain insulator 
shall be installed at such point that the 
insulated section of the guy shall be 
above or below the other wires. The 
second insulator shall be at least 8 ft. 
from the pole (or stub). 

Crib Braces.—Crib braces are good 
only for light strains and shall be in- 
stalled as shown in Fig. 28. 

Push Brace.—At times a push brace, 
Fig. 30, may be installed to advantage, 
but it should not be used where it is 
possible to install a standard guy. 

Tree Guys.—Guys may be attached 
to live sound trees if property owners 
permit, but only if it is found inconven- 
ient to set a stub or anchor. To prevent 
injury to the tree the guy shall be 
supported on 2-in. x 8-in. wooden blocks 
spaced sufficiently close to prevent the 
guys from touching the tree. 

Guy Insulators.—Strain insulators 
will be inserted in all guys as shown in 
Figs. 29 and 31 and also Fig. 23 in the 
ELECTRICAL WorLp for March 1, 1923, 
page 436. 

Anchor Locations. — Guy anchors 
shall be located so that the horizontal 
distance at the ground line from the 
pole to the guy wire (the lead) shall 
be equal to the distance above the 
ground at which the guy is attached 
to the pole. In no case shall the lead 
be less than one-fourth of this distance. 
Anchors shall be located as much out of 
the way of the public as possible. 

Guy Protection.—Guys shall be pro- 
tected as shown in Fig. 26 whenever 
so located that it is possible for any one 
to drive or walk against them. All 
guy protectors shall be painted white. 

Pulling Up Guys.—Guys shall be 
placed before the conductors are strung. 
They should, in general, be pulled up 
from the ground by means of block and 
tackle and approved grips until the 
pole is pulled over slightly toward the 
guy, and three-bolt clamps should then 
be firmly attached. Be sure that all 
three bolts are screwed up so that they 
will not slip. 

Two Guys.—When two or more guys 
run to the same pole or stub, attach- 
ment of each should be entirely sepa- 
rate from that of the other. Two guys 
should be attached to the same rod 
only in exceptional cases; each must be 
attached independently of the other. 

Guy Clearance.—Guys shall be at- 
tached to poles in such a manner as 
to interfere as little as possible with 
linemen climbing or working thereon. 
Every guy which passes either over 
or under any electric wires other than 
those attached to the guyed pole shall 
be so placed and maintained as to pro- 
vide a clearance of at least 2 ft. from 
all wires of 750 volts or less and 4 ft. 
from all wires of over 750 volts. In 
all such cases two insulators shall be 
used in the guys, so that if possible 
the exposed part of the guy shall be 
between the insulators. However, no 
insulator shall be less than 8 ft. from 
the ground. 

Guy wires shall clear roads, streets 
and alleys by not less than 18 ft., 
private roadways by not less than 15 ft. 
and sidewalks, etc., by not less than 
12 ft. Guys shall clear every wire at- 
tached to the same pole by 6 in. or 
more at all points. 
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Charts Stimulate Interest 
in Safety 
By O. W. MORTON 


Assistant to Superintendent Distribution 
kl] Paso (Tex.) Electric Railway 

NY device which stimulates in- 
At terest in safety-first work aids 

materially in the reduction of acci- 
dents. Graphic charts, with their 
concise presentation of information, 
are always a source of interest and 
offer an ideal means of presenting 
accident statistics. 

The distribution department of 
the El Paso Electric Railway Com- 
pany uses such charts to keep before 
employees the number of accidents 
occurring in that department. Ac- 
cidents are classified under three 
general headings and are listed as 
follows: 

1. Company accidents—accidents 
in which company employees only 
are involved. 


2. Automobile accidents — acci- 


dents in which company cars only 
are involved. 
3. Public accidents—accidents in 


which the public only is involved. 

The first two classes enumerated 
are the only accidents which are 
chargeable against the personnel of 
the department. 

Two graphic charts are used for 
the purpose of charting accidents. 
That shown in Fig. 1 is used to in- 
dicate only company accidents and 
automobile accidents. This is made 
up of a board 6 ft. x 3 ft., having 
perpendicular divisions for the days 
of the month and horizontal lines 
separating the months. This is 
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FIG. 2—-CHART SHOWING TOTAL COMPANY AND PUBLIC ACCIDENTS DURING 1923 


hung just outside the main entrance, 
where it may be readily seen by all 
members of the department. When- 
ever an accident occurs, details, to- 
gether with the name of the man in- 
volved, are typewritten on a slip, 
which is pasted on the board in 
the square provided for that pur- 
pose and which also represents the 
date on which the accident actually 
happened. 

It has been found that the chief 
advantage to be gained by the use 
of this board lies in the fact that a 
man dislikes seeing his name con- 
spicuously posted in connection with 
an accident. 

The chart shown in Fig. 2 con- 
sists of two curves which show 
“public” accidents and “total” acci- 
dents for the department. These 
curves are drawn on standard cross- 
section paper from information fur- 
nished by the claim department and 
posted monthly. 

Our experience has been that the 
interest taken in these charts and 
the good which has been accom- 
plished by their use well compen- 


FIG. 1—SAFETY-FIRST RECORD HELPS PREVENT ACCIDENTS 


Crosses indicate that the man is 


“no longer in the employ 


of the company.” 









sates for the small effort and ex- 
pense incurred in their preparation 
and maintenance. 





Cost of Switchboard for 
25,000-Kw. Turbines 


ROM the cost sheets of a Massa- 
chusetts central-station company 
are quoted the following data bear- 
ing upon the outlay for panels, mate- 
rial and labor associated with the 





EQUIPMENT FOR SWITCHBOARD RE- 
QUIRED BY INSTALLATION OF 
25,000-KW. TURBINE 





Switchboard proper, by contract.$15,428.79 
Supplementary supplies, etc.: 


200 ft. 600,000-cire.mil conduc- 
Renee ee ee err ae 154.80 
SEG. fe. ING B/E WitGs kes vows 66.35 
SOG Sep 20k BO WO reese ciucee 27.20 
250 ft. 250,000-cire.mil wire.... 78.00 
375 ft. 1,000,000-circ.mil wire... 354.75 
350 ft. 1,250,000-circ.mil wire.. 409.15 
1,500 ft. 1,750,000-cire.mil wire... 2,464.50 
800 ft. 3-in. fiber conduit.... 150.00 
Twenty 45-deg. radius bends, 36 
Ree eer rare oer 56.60 
Twenty 15-deg. radius bends, 
i sr ho ead encase aie nated 63.00 
One junction box, 24 in. x 36 in. x 
MIS ben aa aa tlre a a COS OR 14.40 
One junction box, 24 in. x 4 in 
es pees etme sd Lhedwe 10.50 
One junction box, 5 ft. x 4 ft. 2 
Se Pare er eee 105.00 
Four insulators No. L15088..... 30.92 
Four insulators No. L15084.... 55.20 
Sixteen insulators No. L15004... 104.48 
Four insulators No. L15068.... 7.20 
Two insulators No. L15078...... 20.36 
Sixteen insulators No. L15019.. 118.40 
Twenty-four insulators changed 
from L15003 to L15004....... 49.20 
Bight insulators No. L15010..... 56.00 
Twenty-five copper terminals.... 84.86 
Eight bus switches............. 189.57 
Eighteen terminals for 2,000,000- 
EE Ce dan a de KO aca 59.76 
Ten Ohio Brass porcelain bush- 
Raa ara Rh eau oa en wae ao 57.00 
One B. E. 4-kw. current trans- 
atk a ie ocak wa 6 ha 187.00 
Sixteen 3,000-amp., 5,000-volt 
GPSS. GUOOUMOCES 6 ccc ccccescs 1,480.00 
Sixteen 1,500-amp., 15,000-volt 
NR ee eee 640.00 
Sixteen asbestos-panel cell doors 
complete ........s%-se-+se0-. 154.00 
Twelve pieces soft copper, 173.5 
Ce od GRE eRe es ae ie 6 39.51 
248 Ib. 4-in. x 14-in. copper. 45.42 
170 ft. 3-in. x 3-in. copper. my 99.68 
200 ft. 24%-in. galvanized pipe.... 72.78 
Miscellaneous material 20.3 876.42 


$2 13,835. 70 
5,671. 53 


Total panels and materials. . 
Labor cost 





switchboard installation required by 
the addition of a 25,000-kw. turbo- 
generating unit to the company’s 
main steam plant. 

















































Central Station Business 


Advertising, Selling and Service Methods 
Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 





Purchased Power for Laundry Drive 


Investigation of Steam and Power Requirements of Laundry Shows 
Decided Saving by Use of Central-Station Energy 


By G. W. QUENTIN AND L. J. LAMBERGER 
Contracting Department Duquesne Light Company, Pittsburgh, Pa. 


HAT it is possible to effect a 

very considerable saving in a 
commercial steam laundry by the use 
of central-station power properly 
applied is well illustrated in the re- 
cent electrification of a laundry in 
the Pittsburgh territory of the 
Duquesne Light Company. Because 
of the year-round steam _ require- 
ments for hot water most laundry 
men believe that they can operate on 
steam power at virtually no addi- 
tional cost and that purchased en- 
ergy would simply be an extra ex- 
pense. This condition has made the 
laundry one of the most difficult 
power customers for the central-sta- 
tion company to obtain. In this par- 
ticular case the company’s contract- 
ing department made a survey and 
analysis to determine the most 
economical way of providing light, 
power and steam service for the 
laundry. On the basis of its report 
and recommendations the laundry 
abandoned its steam engine and is 
now purchasing energy from the 
company. 

Details of the investigation and 
report showing the saving to be ef- 
fected by using central-station power 
in this laundry are given here. Three 
methods of providing power are set 
forth, analyzed and the yearly cost 
under each plan compared. 


Plan A 


To continue present operation of 
existing equipment 


Boiler Room: 

The boiler plant consists of one 80-hp. 
Brownell and one 80-hp. Erie _ fire-tube 
boiler. The Brownell boiler supplies steam 
at an average pressure of 100 lb. per 
square inch for mangles and drying rooms. 
The Erie boiler supplies steam for the 
steam engine at pressures varying from 65 
lb. to 80 lb. per square inch. 

The Brownell boiler requires approxi- 
mately 60 per cent of the total coal con- 
sumption. 


Engine Room: 

One 12-in. x 18-in. Atlas four-valve 
steam engine, operating at 130 r.p.m.; 
drives several cylinder washers, extractors, 
ironing machines and vacuum tumblers, all 
through a system of line shafting. 


One 653-in. x 3}3-in. x 6-in. horizontal 
duplex boiler-feed pump. 

Practically all water used is pumped 
from a deep well and from thence through 
a filter and water softener. All condensate 
is returned to the boiler. Exhaust steam 
is utilized in heating water. 

The motors at present operating on two- 
phase service furnished by the Duquesne 
Light Company are rated as indicated: 
One deep-well pump motor, 5 hp.; une flat- 
work-ironer motor, 5 hp.; two dry-cleaning 
department motors, 74 hp. and 5 hp.; one 
rug-department motor, 5 hp. 


Yearly Cost of Operation: 

SOS eee ee ee Ce ee Peter $6,150.00 
Labor, one man, at $32 per week. 1,665.00 
Cost of energy now purchased 





from Duquesne Light Co...... 1,025.00 
Oil, waste and supplies......... 200.00 
Boiler and engine repairs....... 350.00 
BeCitiIne BRE TORRE ..cccvccces 150.00 
Fixed charges on $4,000 at 14 

Ol UM ann sah cake haw aon eee 560.00 
Floor space, 200 sq.ft. at $0.75 per 

PR TIE. skis 5 aevsaws aeons 150.00 

OG, ac kok ope Sesees CAO ee $10,250.00 


Plan B 


To discontinue the use of the present 
steam engine and install three-phase, 60- 
cycle, 220-volt motors; reconnect the pres- 
ent two-phase motors for three-phase serv- 
ice; purchase all light and power require- 
ments from the Duquesne Light Company ; 
use steam at a pressure of 40 lb. per square 
inch or less for hot-water service. 


Steam Requirements for Hot-Water Supply: 

Estimated total water requirements per 
day (hot and cold), 18,000 gal. Hot-water 
requirements based on 60 per cent of the 
total, on basis of operating five days per 
week and four and one-third weeks per 
month, 

Hot water requirements per month = 
18,000 xk 5 X 44 X 60 = 234,000 gal. 

Temperature of well water, 54 deg. 

Temperature of hot water, 165 deg. 
™ Total heat of steam at 40 Ib. gage, 1,175 

Tetlle 

Assume condensate at 100 deg. 

One pound of steam in condensing will 
give up 1,107 B.t.u. 

Pounds of steam required to heat 234,000 
gal. from 54 deg. to 165 deg = 

(234,000 xX 8& XK 111) + 1,107 
= 195,200 Ib. 

Assume efficiency of heater at 90 per cent. 

Steam requirements = 195,200 + 0.90 = 
217,000 Ib. 


Boiler-Feed Pump: 


Assume discharge pressure of pump at 
125 lb. on 290 ft. head. 

Steam requirements of boiler-feed pump 
on the basis of 10,000,0u0 ft.-lb. per 1,000 
lb. of steam = 

(217,000 x 290 X 1,000) + 10,000,000 

= 6,300 Ib. 

Total condensate = 217,000 + 6,300, or 
223,300 Ib., at 100 deg. 

Steam from the boiler-feed pump will 
give up (1,150 — 68) 0.85 = 920 B.t.u. per 
pound (assuming that only 85 per cent of 
total heat can be utilized). 

B.t.u. available from _ boiler-feed pump 
= 6,300 xX 920, or 5,800,000 B.t.u. 

Final temperature of condensate = 
5,800,000 + 223,300 = 26 deg. + 100 deg. 
or 126 deg. 

Additional line steam required to heat 
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223,300 lb. of feed water from 126 deg. to 
210 @ee: = 
(223,300 XK 84) + 1,081, or 17,350 Ib. 
Efficiency of heater at 90 per cent: 
17,350 + 0.90 = 19,300 lb. 


Total steam requirements = 223,300 + 
19,300, or 242,600 Ib. 
Total b.-hp. per month = 242,600 + 34.5, 


or 7,050. 

B.-hp. per hour = 7,050 ~ 217, or 32.4. 

Assume an evaporation of 64 lb.: Coal 
consumption per month for hot water sup- 
ply = 242,600 ~— (6.5 X 2,000), or 18.6 tons. 

Present total average monthly coal re- 
quirements over eleven-month period = 
1,049 — 11, or 95.4 tons. 

Approximately 60 per cent of the total 
coal consumed is used for mangles and 
drying rooms: 95.4 xX 0.60 = 57.2 tons. 

Total average monthly coal required for 
hot water, mangles and drying rooms with 
Duquesne Light Company service = 18.6 
+ 57.2, or 75.8 tons. 


Washrooms: 


A 20-hp., three-phase, 60-cycle, 1,150- 
r.p.m. motor would be required for the large 
washroom. This motor would be placed 
overhead driving a_ short countershaft 
belted to the main center shafting. 

A 15-hp., three-phase, 60-cycle, 1,150- 
r.p.m. motor would be required for the 
small washroom, including fan for drying 
rugs. As the main driving shafts in each 
washroom are the same speed, the motor 
arrangement would be similar to that of 
the large washroom. 


Flat-Work Ironer: 


The flat-work ironer, which is at present 
belted to the line shafting in basement, 
would be belted through a short counter- 
shaft to a 65-hp., three-phase, 60-cycle, 
1,750-r.p.m. motor. The shafting on the 
engine side of this load would be discon- 
nected. 


Starch Extractor and Collar Starcher: 


The starch extractor and collar starcher, 
which at present are driven from a common 
line shaft, would be belted to a 2-hp., three- 
phase, 60-cycle, 1,750-r.p.m. motor. 


Vacuum Tumblers and Small Ironing Ma- 
chines: 


The vacuum tumblers and small ironing 
machines would be driven by a _ 7.5-hp., 
three-phase, 60-cycle, 1,150-r.p.m. motor. 
This motor would be belted to a 24-in. pul- 
ley on the present line shaft. 


Root Blower: 


This blower could be belted to any of the 
line shafts as very little power is required 
for this service. 


Current Requirements of Steam-Engine 
Load: 

The demand and current consumption of 
the present steam-engine load adapted to 
motor drive, calculated from a number of 
engine indicator cars, is determined to be 
as follows: 

15 minutes’ maximum demand. 19.2 kw. 
Average monthly energy con- 
NENG. hiv Sk oss. o.oo keen ces 3,033 kw.-hr. 


Total Power Requirements: 


15 Minutes Monthly 
Maximum Current 


Demand Consump- 
Kw. tion 

Kw.-hr. 
Light and electric irons 6.25 730 
Present electric load... 12.00 1,130 
Present steam load.... 19.20 3,038 
37.45 4,898 


Load factor = 4,898 + (37 X 720), or 18 
per cent. 


Power Cost: 





Kw.-hr. 

a, Seer $12.00 
Bee GE GORGE 6c cic cvscrsewe 85.32 
Bee GE POSES once cet euees 20.76 
PE “Cs Steere RinssareeCewwr eee $118.08 
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Demand charge, 37 kw., at $1.50. 55.50 
CO koe. skoe VER Nee Rw eReese $173.58 
Discount if paid within ten days. 8.86 


Average monthly net bill...... $164.72 


Net rate per kw.-hr. = $164.72 ~ 4,898, or 
$0.0336. 


Cost of Motors: 


Size Phase Speed r.p.m. Cost 
One 20-hp. 3 1,150 $333.00 
One 15-hp. 3 1,150 297.00 
One 7.5-hp. 3 1,150 229.00 
One 5-hp. 3 1,750 109.00 
One 2-hp. 3 1,750 92.00 

POE os < eae S00 Wealeald ae we ee $1,060.00 


The above cost includes rails, pulleys and 
starters. 
Cost of Changing Present Motors: 

The cost of reconnecting the present mo- 
tors for three-phase, 220-volt service would 
be approximately $200. 


Total Investment Required: 





Cost GE OW MOCOIRs <p cccsdcoes.s $1,060.00 
Reconnecting present motors..... 200.00 
Wiring and setting new motors.. 750.00 
Reducing valve and temperature * 

CE. asa 4 6a eOERS AER ORLWES 175.00 
Came: Oe DIE kn ce cisco owtes 200.00 

ives dence weesteutes saw xe $2,385.00 
Yearly Cost of Operation: 
Fuel for drying rooms and mangles, 

GES. 26GG GE BS. Bei cc cccwescess $3,567.20 
Fuel for hot-water requirements, 

(a eS eee eee 1,154.40 
Clee Oe , naceccdan vc cannes 1,976.60 
Labor, one man, at $32 per week.. 1,665.00 
Oil waste and supplies ......... 50.00 
pe ere rrerr rs 150.00 
Belting ONG repaira.§ .....evsccce 100.00 
Fixed charges on $6,385, at 

ere rare re 893.90 

ORGS oS weed ba sie nekeh es to eee $9,557.10 

Plan C 


To replace the present steam engine with 
a 100-kva., three-phase, 60-cycle, 220-volt 
steam-engine-driven generator; same ar- 
rangement of motors as under Plan B; use 
exhaust steam for heating hot water. 


Investment Required: 
One 100-kva. steam-engine-driven 


MONG 5s 605.54 sh0 Kawa ees $4,500.00 
Excavating, foundation and erec- 

hPa ee ear ee 900.00 
One 150-hp. water-tube boiler de- 

livered and erected .......... 7,200.00 
Removing present boiler ....... 250.00 
Piping and covering ........<.--. 800.00 
Switchboard and engine-room 

WEEE chi eee sinnséwevarcudcee 500.00 
Cost Of NOW MOtOre «..cccccces 1,060.00 
Reconnecting present motors.... 200.00 
Wiring and setting new motors.. 750.00 
One 10-kw. single-phase trans- 

former for irons and lighting. . 150.00 

GRE Bie nik Onteniente ee $16,310.00 
Fuel Requirements: Tons 


Monthly coal requirements for mangles 


ONG Gry TOONS bids cvecccasess 57.2 
Estimated monthly coal requirements 
for engine generator and hot-water 
SUM 6 560.02 dice Bh eke hee ew eri ewes 25.8 
83.0 

Yearly Cost of Operation: 
Fuel for mangles and drying 

rooms, 686 tons, at $5.20 per 

COM Wie pel eks ee ae ease wae $3,567.20 
Fuel for engine generator and hot 

water, 310 tons, at $5.20 per 

SON: Kirra eee ae otwen le sia alee os 1,612.00 
BMDOP cd aca cee hoa ereaasews 2,100.00 
Oil waste and supplies ......... 200.00 
BY TEE: vvkcees ceneweceen 300.00 
Engine repairs and maintenance 150.00 
Belting and repairs ..........-. 100.00 
Lighting service from Duquesne 

Light Company when plant is 

UE: GN ne ae AOS eae e 180.00 
Fixed charges on $20.310, at 14 

OD GRE ciéas vi dea desea eecus 2,843.40 
Floor space, 500 sq.ft., at $0.75 

POP $Gtes, ciscceteescnadas ars 875.00 
OTA ae in pat ia ea cree ie $11,427.60 


CONCLUSIONS 


This investigation leads to the con- 
clusion that it would be more feasible 
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for the following reasons to purchase 
all power required: 

1. Operating cost would be lower. 
The comparison of operating costs 
given above shows definitely that the 
power required can be purchased 
cheaper than it can be produced in a 
private plant. 

2. Purchased power would require a 
much smaller investment than the in- 
stallation of a generating plant. One 
boiler is reaching the point where it 
will soon be condemned for generating 
high-pressure steam. If power were 
purchased, this boiler could be operated 
at a reduced pressure and continued in 
service for a few years, avoiding the 
immediate investment in a new one. 

3. The space available is not well 
suited for a power plant, and extensive 
cnanges would be necessary to make 
the operation of a private plant safe 
and reliable as possible. 

4. If power is purchased, no expen- 
sive foundations will be required. An 
engine cannot be suspended from a 
ceiling or fastened to a wall like an 
electric motor. The engine is thus not 
only limited to the floor, but requires 
a very secure and expensive foundation. 

5. Valuable floor space would be 
saved for production purposes. 

6. Central-station energy is always 
ready at any moment of the day or 
night, Sundays or holidays—a great 
advantage for overtime work. No time 
is lost in getting up steam or keeping 
it up, or in getting an engine ready 
for operation. 

7. The output would be greater as 
motors would be kept operating nearer 
their rated speeds owing to the fact 
that the voltage and speed regulation 
maintained by a central station is far 
superior to that of any isolated plant. 
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8. Purchased power gives a far more 
flexible arrangement. 

9. There would be less danger of 
boiler explosions. The danger of en- 
gine accidents, with consequent loss of 
time, money and possibly life, would 
be eliminated. 

10. A central station can supply a 
much more continuous service, with 
fewer interruptions, than any isolated 
plant, and when an interruption does 
occur it is only for a short period. The 


FINANCIAL COMPARISON OF THE VARIOUS 


PLANS 
Plan A Pian B Plan C 

Total capital ex- 

penditure. .... $2,385.00 $16,310.00 
Yearly operating 

costs: 
Fixed charges... $560.00 $893.90 $2,843.40 
Fuel cost....... 6,150.00 4,721.60 5,179.20 
Cost of energy... 1,025.00 1,976.60 180.00 
Labor. ..... ors 1,665.00 1,665.00 2,100.00 
Value of floor 

en 150.00 375.00 
Maintenance 

and repairs... 700.00 300.00 750.00 

Totalcost.. $10,250.00 $9,557.10 $11,427.60 

Yearly saving of Plan B over PlanA..... $693.00 
Yearly saving of Plan B over PlanC..... 


$1,871.00 


modern central station supplies a con- 
tinuity of service unapproachable by 
any other system. 

11. There would be less dirt. Clean- 
liness is*‘of marked importance to a 
laundry. A power plant unavoidably 
causes a certain amount of grease and 
dirt. 

12. There would be no deterioration 
of power plant to reckon with. De- 
velopments in applied mechanical and 
electrical science are rapid. The neces- 
sity of investing in new and more effi- 
cient power-plant equipment would be 
avoided. The central station in self- 


Announcing Next Industrial Electric Heating School 


@... OF US HAVE NOT REALIZED 
THE EXTENT AND PROFITAGLENESS OF 
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O INFORM ceentral-station execu- 

tives and power salesmen of the 
next industrial electric heating school, 
which is to be held jointly by the 
Westinghouse and General Electric 
companies, March 17 to 29, V. M. F. 
Tallman, chairman of the Power Bu- 
reau, Commercial National Section, 
N. E. L. A., is sending out a series of 
six illustrated letters similar to those 











=that Niewr Loso 
OZ SGA 


SBR GBAy 
EEN DED SK) 


FavORABLE ADAPTARILITY TO LONG-HOUR AND ) 


ete | NIGHT USE MaKe- ELECTRIC HEAT — 4 
4 : DAD PROBLEM 


a" & |} PRIME AID IN SOLVING THE NIGHT 

. f] * 

=i j}-*} THERE'S A BROADFIELD OF USE - 
T { YOU LOOKING INTO ITS POSSIBILIT 


£3 FoR 
| with Your COMPANY? - Have You A MAN To 
[heat (eur ONTHE TRAL OF THIS Business? | 
t | i. TOL 4 HOW TS GET T 


Soon 






are 













" Tee Dawn 
Industrial Heating Committee 


See 


ss 
& 








shown above. 
Power Bureau that many managers of 
electric light and power companies have 
not fully appraised the value of elec- 
tric heating as a load and revenue 


It has been felt by tne 


builder. The letters are printed in two 
colors, red and black, and have been 
designed to arouse an immediate in- 
terest in and encourage a large at- 
tendance at the school. 
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protection is compelled to adopt the 
latest and most approved machinery 
and methods, and from these the con- 
sumer receives the full benefit without 
incurring the attendant heavy expendi- 
tures. 

13. It is a logical conclusion that a 
central station, bending all its energies 
in one direction, manufacturing on a 
far larger scale than any isolated plant, 
and enjoying the cumulative benefits 
derived daily from the skill of the best 
trained experts, can generate and sell 
energy at a lower cost than the mer- 
chant or manufacturer, in the economy 
of whose business the generating plant 
is only one, and often an annoying one, 
of many activities. 

The cost of Duquesne Light Company 
service has been trending downward, 
while the operating costs of private 
plants have been trending upward. 





Baltimore Company Shows 
3.83 Ratio of Capital 


to Income 


NDER the title “A House in 

Order,” the Consolidated Gas, 
Electric Light & Power Company of 
Baltimore has just issued its year 
book and annual report for 1923, 
which embodies several improve- 
ments in methods of presentation 
over the company’s very commend- 
able book for 1922. One of the fea- 
tures of the year book is the manner 
of handling the annual report of the 
company, which gives in customary 
form full information concerning its 
financial affairs during 1923. For 
the convenience of those stockholders 
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of its financial structure, of its opera- 
tions, of the physical conditions, of 
its properties and rate structure, the 
company’s affairs during 1923 repre- 
sent a house in order.” It is pointed 
out that 1923 was the best year in 
the history of the Consolidated com- 
pany from every angle of quantity 
and quality of service rendered, new 
construction completed, customers 
and new business gained, and al- 
though both gas and electric rates 
were materially reduced on July 1 
last, there has been a substantial in- 
crease in gross sales. 

Gross income from electric sales in 
1923 was $13,314,963.80, an increase 
of 12.8 per cent over 1922; from gas 
sales, $8,445,991.14, an increase of 4 
per cent, and miscellaneous income 
was $460,743.81, an increase of 1.2 
per cent, or a total gross income of 
$22,221,698.75, 9.1 per cent more 
than 1922. The importance of this 
increase in sales in proportion to the 
company’s total capitalization of 
$84,095,100 is manifest. In 1910 the 
investment in property per dollar of 
gross income was $9.31. In 1923 this 
ratio dropped to $3.83. 

Of interest also is a comparison of 
the capitalization showing that the 
ratio of bonds to stocks is 68.82 to 
31.18, while in 1919, following the 
close of the war, the outstanding 
bonds and term notes of the com- 
pany were 76.21 per cent of its,cap- 
italization. 

As a means of conveying informa- 
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who desire to file these data with an- 
nual reports of other years the re- 
port is so printed and bound in that 
it may be detached from the year 
book without destroying either. 
Written in clear, non-technical 
language, the book justifies its title 
and makes good its claim that, 
“studied singly and collectively, from 
the viewpoints of its public relations, 


tion to the stockholders in under- 
standable form, the year book is a 
credit to the Consolidated Gas, Elec- 
tric Light & Power Company. The 
completeness and manner of presen- 
tation of usually cold facts merit 
study by utility executives who really 
desire to keep the stockholders ad- 
vised as to what their company is 
doing. 
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Southern California Edison 
More than Doubles 1923 


New-Business Bogey 


O SUCCESSFUL was the cam- 

paign of the Southern California 
Edison Company to add 100,000 hp. 
of new load during 1923 that an 
analysis of the results is of interest 
at this time. The company em- 
barked on this drive on January 1 
and by August it was necessary to 
raise the bogey to 150,000 hp. on 
account of having exceeded the 
original quota. At the close of the 
year 219,046 hp. of new business had 
been contracted for. The classifica- 
tion of this load in horsepower is as 
follows: Lighting, 67,726; heating 
and cooking, 26,193; agricultural 
power, 25,025; industrial power, 
85,002; oil-field development and op- 
eration, 15,100; total, 219,046. 

The new business signed up was 
spread over the year, but the effect 
on the system load was noticeable as 
evidenced by the fact that while the 
system peak in 1922 was approxi- 
mately 240,000 hp., in 1923 it was 
312,000 hp. The figure of 219,046 
hp. does not include any additional 
service to consumers who purchased 
energy for the purpose of reselling, 
nor additional demands of railroad 
companies or cement plants. 





What Other Companies 


Are Doing 


Spokane, Wash.—Since the middle 
of last year the Washington Water 
Power Company has had a large illu- 
minated map of its transmission 
system on display in its electric 
store. The map is 7 ft. x 10 ft. and 
shows the whole territory served by 
the company. Small electric lights 
are used to indicate generating 
plants, substations, etc. This ex- 
hibit has attracted a great deal of 
attention and has been on display 
recently in the lobby of a leading 
hotel in the city. 

Indianapolis, Ind.—As a manifes- 
tation of their confidence in the 
management and the property on 
which they are employed, the Indi- 
anapolis managers, various depart- 
ment heads and other employees of 
the Interstate Public Service Com- 
pany of Indiana agreed at the annual 
managers’ meeting recently to under- 
write the sale of 5,000 shares of 7 
per cent prior-lien stock the company 
is offering for sale through its own 
employees and to the public it serves. 
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Hydro-Electric Development and 
Steam Equipment 


Hydraulic-Fill Dam of the Davis 
Bridge Development.—A. C. EATON.— 
This major unit of the New England 
Power system is situated on the Deer- 
field River in Vermont. Hydraulic 
methods of consolidating the embank- 
ment in earth dams of recent construc- 
tion have varied greatly from the 
original sluicing methods which led to 
the name of hydraulic-fill dams. In the 
case of the Davis Bridge dam, which is 
described, the material, hauled in with- 
out water selection and deposited along 
the edges of the embankment, is 
washed down the beaches and into the 
core pool by streams from hydraulic 
pumps. — Engineering News - Record, 
Feb. 7, 1924. 

Steel Point Station at Bridgeport.— 
W. F. THompson.—Simplicity and ac- 
cessibility are outstanding features of 
the new plant of the United Illuminat- 
ing Company at Bridgeport, Conn. In 
its present completed condition the 
plant consists of three 10,000-kw. gen- 
erating units and six batteries of 
boilers, totaling 15,092 sq.ft. Plans 
have already been completed and con- 
struction started on the first extension 
of this plant, which, when completed, 
will double the present generating 
capacity. A résumé is given of the 
coal and ash handling systems, boiler 
room, turbine room and switch house. 
Data on the principal equipment, both 
mechanical and electrical, in the sta- 


tion is tabulated.—Power, Feb. 12, 1924. 


Colorado River Development.—C. C. 
TILLOTSON.—The author, who is chair- 
man of the Colorado River Committee, 
Arizona State Division, discusses the 
physical and economical phases of the 
projected exploitation of that stream. 
The three purposes sought by its com- 
prehensive development are flood pre- 
vention, irrigation and power. He dis- 
cusses each of these.—Professional En- 
gineer, February, 1924. 


Generation, Control, Switching 
and Protection 


Resonance Phenomena in Un- 
grounded Networks.—E. CRAMER.—TIn 
a small factory supply system, operat- 
Ing at 500-volt, three-phase current 
with underground cables, excess volt- 
ages of as high as 940 volts against 
ground were observed. These were 
traced to a small 500/110-volt single- 
phase transformer supplying the lamps 
on a traveling crane. This trans- 
former was supposed to be connected 
between two phases, that is to 500 
Volts, but was accidentally only on one 
line, the other terminal being grounded. 
Resonance conditions were set up be- 
tween this transformer and the net, 
Which gave at times almost twice the 
normal voltage to ground. The trouble 





was remedied by providing an artificial 
neutral point, with either resistors or 
a lamp bank in each phase, and con- 
necting this point solidly to ground. 
Networks without solid grounding 
should not be operated, because they 
are in an unstable condition. For all 
low-voltage systems the grounding of 
an artificial neutral point is recom- 
mended for the sake of safety.—FElek- 
trotechnische Zeitschrift, Jan. 17, 1924. 


Phase-Balance Current Relay.—J. V. 
BREISKY.—When polyphase motors or 
rotary converters are installed means 
must be provided for protecting them 
against running with phases unbalanced 
sufficiently to cause undue heating, 
with an open phase, or with a reversal 
of phases. The development of the 
phase-balance current relay of the 
negative-phase-sequence type described 
in the article was made possible by ap- 
plication of the theory which deals with 
the solution of polyphase networks by 
means of symmetrical co-ordinates.— 
Electric Journal, February, 1924. 


Transmission, Substations and 
Distribution 


Electrostatic Disturbances of Aérial 
Line.—F. SHIN.—The author has made 
special investigations in both theory 
and experiment for the purpose of as- 
certaining whether the electrostatic 
disturbances of aérial lines can be 
anticipated from the change of capaci- 
ties between lines. This capacity has 
been measured by counting the beats 
produced in radio oscillators, the re- 
sults of which substantiate the theoreti- 
cal developments obtained.—Journal of 
Institute of Electrical Engineers of 
Japan, November, 1923. 


Transmission Problems.—MAgsor A. 
M. TAyYLor.—One of the most pressing 
electrical problems is the transmission 
of power by underground cables at a 
cost comparable with that of transmis- 
sion by overhead lines. The author 
claims that this can be done by 
means of the “hexaphase” system. At 
present about 33,000 volts is the limit- 
ing voltage for three-phase cables. If 
greater distances are to be efficently 
covered, voltages of 100,000 and 150,000 
will become necessary. The system 
described has been so designed that 
pressures up to 150,000 volts can be 
utilized without the maximum stress on 
the insulation reaching appreciably 
higher value than now obtained with 
33,000-volt systems. The author also 
discusses the economies of this system 
as compared with ordinary cables.— 
Electrician (England), Feb. 1, 1924. 


Losses in Grounded Sheaths of 
Single - Conductor Cables. — H. B. 
DwiGHT.—The author develops a rigid 
mathematical solution of cable-sheath 
losses, including proximity effects. It 
is possible to calculate the losses when 
the sheaths are touching just as ac- 
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curately as when the cables are apart 
and to make the calculation whether 
the three cables are in one plane or 
form the vertices of an equilateral 
triangle. An interesting fact is 
brought out in a comparison made be- 
tween the rigid and the approximate 
formulas, when the cables are touch- 
ing. The errors in the approximate 
formulas are not great. It is a cer- 
tainty that the outside cables have con- 
siderably higher losses than the inner 
cables, since the outer cables have the 
best condition for dissipating the heat 
to equalize the temperature rise.—Elec- 
tric Journal, February, 1924. 


Units, Measurements and 
Instruments 


Resistance of Electrical Connections. 
—G. E. Luke.—Electrical connections 
may be broadly divided into two classes, 
clamped and soldered (or welded) 
joints. Clamped connections may take 
the form of special terminals, bolts, 
binding posts, busbar clamps or sleeves, 
or the conductors themselves may be 
twisted together. The soldered con- 
nections are commonly made with the 
usual tin-lead solder. However, for 
higher temperature limits a brass spel- 
ter or silver solder may be used. The 
author has investigated the contact re- 
sistance of the clamp joints and also 
the resistance of materials soldered or 
welded together.— Electric Journal, 
February, 1924. 


Measuring Oil-Burner Steam Con- 
sumption.—F. A. ROTHWELL.—With the 
operation of an oil-burning installation 
it is desirable to know the quantity of 
steam consumed in atomizing the fuel. 
This steam consumption can, and fre- 
quently does, run into large proportions 
where no check or demand is made for 
atomizing efficiency. The orifice mani- 
fold for measuring steam consumption 
is described in detail with instructions 
for its construction.—Power Plant En- 
gineering, Feb. 1, 1924. 


Measuring Voltage Peaks.—R. D. 
MERSHON.—The author has devised a 
scheme for measuring voltage peaks 
that requires only easily portable 
standard apparatus. The method can 
be carried to any degree of accuracy 
desired. The apparatus uses a recti- 
fying tube to rectify the voltage (or a 
known fraction thereof) whose peak is 
to be measured and balances the recti- 
fied voltage against a direct-current 
voltage, using a telephone to indicate 
the balance.—Journal of A. I. E. E., 
February, 1924. 


Illumination 


Depreciation of Lighting Equipment 
Due to Dust and Dirt.—E. A. ANDER- 
son and J. M. KetcH.—A report of 
tests under service conditions to de- 
termine the relative depreciation or loss 
in efficiency of lighting equipments due 
to the accumulation of dust and dirt. 
Comparison tests were made under 
forced rates of dirt accumulation in an 
effort to determine the feasibility of 
obtaining quick comparisons between 
the depreciation rates of different 
equipments. Consideration of the pos- 
sibilities of a simple comparison stand- 
ard for predicting depreciation rates 
in a particular installation is _ in- 
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cluded.—Transactions of the I. E. S., 
January, 1924. 


Street-Traffic Control Apparatus.— 
G. F. Pripeaux.—Some of the types of 
apparatus which have been developed 
to promote safety and expedite traffic 
movement are described. This ap- 
paratus consists of street-traffic con- 
trol equipment, interlocking of signals, 
semaphore installations, placing of ob- 
structions to direct the flow of traffic, 
physical requirements of traffic-control 
lighting units, highway-crossing and 
railway-crossing signals.—General Elec- 
tric Review, February, 1924. 


Motors and Control 


Reconnecting Direct-Current Arma- 
ture Windings.—A. C. RoE.—Two-layer 
lap windings as used on drum-type 
armatures, armature-winding diagrams, 
single and double windings and use of 
equalizer connection are subjects cov- 
ered by the author in this article.— 
Power, Feb. 12, 1924. 


Inland Steel Electrically Operated.— 
F. J. Crotrus.—In the January issue 
the general features of the Indiana 
Harbor plant were outlined. The 
second section, in this issue, incorpo- 
rates the description of the by-product 
coke plant and many interesting 
features of the electrical development 
of the same plant. The author deals 
primarily with the power generation 
and distribution systems and shows 
that practically all steam-driven units 
are being rapidly replaced by electrical 
equipment.—Blast Furnace and Steel 
Plant, February, 1924. 


Excitation of Synchronous Machines. 
—R. G. JAKEMAN.—A discussion of the 
use of distributed exciting windings 
and uniformly slotted exciting mem- 
bers. Open-circuit excitation, a gen- 
eral method for calculating excitation, 
design of generators and armature re- 
action are covered. Electrical Review 
(England), Feb. 1, 1924. 


Motors for Driving Industrial Fans. 
—R. H. RoGers.—Some advice on the 
various types of motors and control de- 
vices that are available for fan service 
is given. Several typical fan installa- 
tions are illustrated.—Chemical and 
Metallurgical Engineering, Feb. 11, 
1924, 


Heat Applications and Material 
Handling 


Trends in Handling Materials.—F. E. 
GoopINGc.—A review of the tendencies 
and practices in industrial plants that 
are establishing a wide field of oper- 
ation for conveyors, industrial trucks, 
tractors, hoists, cranes, tiering and pil- 
ing machines and similar equipment.— 
Industrial Engineer, February, 1924. 


Electric Hoists in South Africa.— 
CHARLES MILEs and A. W. STOKER.— 
Two large electric hoists at Randfon- 
tein, South Africa, used by a gold- 
mining company are described. Both 
are exactly the same, designed to hoist 
rock loads of 5 tons from a depth of 
5,000 ft. The gear is operated on the 
Ward Leonard system with two main 
motors, each of 2,500 hp., coupled direct 
to the drum shaft. A very detailed 
description with complete layout di- 
agrams is given for the motor and 
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hoisting arrangements, generator sys- 
tem, control equipment, etc. Operating 
costs for a three-month period are 
included.—Journal of South African 
Institute of Engineers, January, 1924. 

Enameling Cast-Iron Ware in Elec- 
tric Furnaces —H. E. KENNEDY.—The 
advances in construction and disposi- 
tion of metallic resistors have simpli- 
fied the use of electricity for enamel- 
ing cast-iron ware. The success of an 
electric kiln for this purpose is de- 
pendent upon three factors—adequate 
heat insulation, a low-temperature 
gradient between the elements and the 
surrounding material and proper distri- 
bution within the inclosure. The author 
discusses how each of these factors is 
satisfied in a kiln that has been used 
to advantage by the Pacific Sanitary 
Manufacturing Company at Richmond, 
Cal.—Chemical and Metallurgical Engi- 
neering, Feb. 11, 1924. 


Electrophysics, Electrochemistry 
and Batteries 


Formulation of Electromagnetic Laws. 
—P. FLORENSKY.—The author criticises 
common expressions of the laws of 
electric and magnetic phenomena. He 
emphasizes the fact that separate mag- 
netic masses are unknown, as well as 
magnetic conductivity. Therefore sim- 
ilar mathemtical treatment of them (by 
Arxadieff, Gans and others) is correct 
only formally; it would have a real 
physical meaning only in case of the 
real existence of a magnetron (Paul 
Weiss and others) similar to the elec- 
tron. Further on, he takes up the law 
of mutual action of two currents; he 
claims that it is not the current that 
attract or repel each other, but the 
conductors with currents, which means 
that this attraction and repulsion is 
either the result of the stresses in 
ether or of the action between matter 
and matter and not between electrons 
composing the currents. The same is 
true in respect to mutual action be- 
tween current and magnetic field; mag- 
netic field acts on conductor and not on 
current. The author claims he has 
proved his considerations by very sim- 
ple experiments. It is interesting to 
note the trend toward a revision of 
fundamentals in electromagnetic phe- 
nomena. In some respects the author’s 
ideas are similar to Dr. Hering’s in the 
United States.—Elektrichestvo (Rus- 
sia), November, 1923. 


Telegraphy, Telephony, Radio 
and Signals 


Tests of Radio Receiving Sets.—The 
fourth and last of a series describing 
tests of radio equipment. This pamph- 
let describes the results of tests of 
seven electron-tube receiving sets, 
some of them of a frequency range 
from about 30 kilocycles to 300 kilo- 
cycles and others from about 80 kilo- 
cycles to 1,500 kilocycles.—Letter Cir- 
cular 109 of the Bureau of Standards. 

Transmission Efficiency of Telephone 
Circuits.—F. H. Best.—The transmis- 
sion efficiency of the telephone plant is 
maintained by a special force using 
methods and apparatus that have been 
developed for this purpose. The author 
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gives a brief description of the trans- 
mission characteristics of some of the 
common types of telephone circuits, out- 
lined in a general method for measur- 
ing their transmission efficiency, and 
describes several of the most modern 
types of transmission measuring sets, 
together with a brief mention of the 
oscillators which supply the power for 
testing —Journal of A. I. E. E., Feb- 
ruary, 1924. 

Underground Telephone System in 
Italy—G. MAGAGNINI.—This transla- 
tion of an article appearing in Telegrafi 
e Telefoni gives an account of the work 
of installation of the underground tele- 
phone cable between Milan, Turin and 
Genoa. The cable is placed in vitified 
clay duct in its passage through cities 
and inhabited centers in general, in 
special iron tubing over bridges and 
through other constructions which are 
met with along the route and in terra- 
cotta troughing in the ordinary road 
routes. Interesting features of the 
underground cable and installation de- 
tails are given.—Electrical Communica- 
tion, January, 1924. 

Photomicrography and Technical Mi- 
croscopy in Its Application to Tele- 
phone Apparatus.—F. F. Lucas.—The 
application of photomicrography to the 
study of metals is very important in 
the design and manufacture of tele- 
phone apparatus, but its importance in 
telephony is more far-reaching than in 
the study of metals alone. Various 
applications are suggested by illustra- 
tions reproduced.—Bell System Tech- 
nical Journal, January, 1924. 


Miscellaneous 


The Whirling of Shafts.—JUuLius 
FRITH.—The paper is an attempt to 
explain the phenomenon of whirling by 
proving that it is essentially a case of 
vibration and obeys the laws of vibra- 
tion, especially those relating to the 
phase change between the disturbing 
force and the resulting displacement. 
A description is given of experimental 
verifications of the theories put for- 
ward.—Journal of Institution of Elec- 
trical Engineers (England), January, 
1924. 


Applications of Statistical Methods to 
the Analysis of Physical and Engineer- 
ing Data. —W. A. SHEWHART. — In 
order to find the probability of the 
occurrence of a deviation of a given 
magnitude it is necessary in most In- 
stances to find the theoretical distri- 
bution, which is more probable than 
that given by the normal law. The 
author deals with the application of 
elementary statistical methods for find- 
ing the best frequency distribution of 
the deviations. In other words, he 
points out some of the limitations of 
the theory of errors, based upon the 
normal law, in the analysis of physical 
and engineering data; suggests meth- 
ods for overcoming these difficulties by 
basing the analysis upon a more gen- 
eralized law of error, reviews the 
method for finding the best theoretical 
distribution and closes with a discus- 
sion of the magnitude of the advan- 
tages to be gained by either the phys 
icist or the engineer from an applica- 
tion of the methods proposed. — Bell 
System Technical Journal, January, 
1924. 
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Latest Research Work on Chain- 
Type Insulators 

By A. Schwaiger. Berlin: Julius Springer. 
28 pages, 23 illustrations, 

The use of very high voltages for 
Jong transmission lines brings the prob- 
lems of suitable line insulators into 
great prominence. To keep designing 
and operating engineers in constant 
touch with the latest achievements of 
this branch of engineering one of the 
leading German porcelain works has 
started to publish periodically a series 
of booklets of which the one under 
notice is the first. It gives experiences 
and data concerning the characteristics 
of different types of chain insulators. 
The voltage distribution upon the mem- 
bers of a chain is much discussed, but 
by this is always meant the voltage 
distribution upon the metallic parts of 
the chain, such as caps and pins or the 
steel cable loops. To judge the suit- 
ability of a chain by this alone, how- 
ever, is, contrary to general belief, not 
correct. It is necessary to know also 
how the potential is distributed upon 
the surface of the porcelain. These 
measurements have been made on cap- 
type, double-cap type and Hewlett-type 
insulators and are shown in a number 
of diagrams. Further investigations on 
the flashover and the electric puncture 
of these chains have produced new re- 
sults embodying helpful hints for the 
accurate judgment of chain-type in- 
sulators. In the author’s opinion the 
double-cap insulator represents a con- 
siderable advance. Bi FP 





Inspection and Testing of Ma- 
terials, Apparatus and Lines 

By F. L. Henley, 

eral Post Office. 

Green & Company. 


staff engineer Gen- 
London: Longmans, 
355 pages, illustrated. 

This, the third book of the Longmans 
Communication Series, outlines prac- 
tice as standardized by the Post Office 
Department. For the most part the 
book is descriptive and easily under- 
stood by the reader of limited technical 
training. The author has used mathe- 
matics in the development of stress 
and strain measurements and thermi- 
onic valves. 

The chapters on iron and steel, wood, 
copper, rubber and gutta percha, clay 
and clay products and paint and cre- 
osote 


have interesting introductions 
regarding the sources of the raw mate- 
rials, manufacturing processes, ete. 
The ¢] apter on dry cells contains valu- 
able information regarding internal 
resistance and how it is determined 
experimentally, voltage drop under load 
and variation of output with discharge 
Tate. The last half of the book will 
appeal particularly to inspectors and 
Mainte,ance engineers as it gives de- 
_ formation regarding the prac- 

e th 


t is followed in making accept- 
ance tests of telephone and telegraph 


Reviews of the Latest Contributions to 
Technical, Industrial and Commercial Literature of Particular Interest 
to Members of the Electrical Industry 


apparatus, measurements at audio fre- 
quencies, vacuum-tube characteristics 
and line tests. BH. Es 





Principles and Practice of 


Telephony 
By J. G. Mitchell. New York: McGraw- 
Hill Book Company. Five volumes, il- 
lustrated. 


In the five volumes of “Principles 
and Practice of Telephony” the author 
has endeavored to present the subject 
matter in such a manner as to be 
easily understood by the average tele- 
phone electrician, and in this he has 
succeeded very well. The descriptive 
style has been used throughout. The 
numerous drawings and simplified cir- 
cuit diagrams will be of material assist- 
ance to the beginner. Important points 
in connection with circuit operation and 
relay design have been discussed in de- 
tail. In some places for the sake of 
simplicity the author has used the terms 
“impedance” and “resistance” inter- 
changeably. This is unfortunate. Al- 
though carefully selected mechanical 
analogies which are familiar to the 
reader may serve a useful purpose in 
explaining the action of electrical cir- 
cuits, the ones presented on page 102, 
Vol. 1, and page 50, Vol. 2, are more 
likely to lead to confusion. A valuable 
feature is the questions at the end of 
each chapter. H. M. T. 





Book Notes 


Elementi di Telegrafia e Telefonia. 
Second edition. By P. Barruca. Leghorn: 
Raffaello Ginsti. 450 pages, illustrated. 

The author has in this second edition 
continued to present the fundamental 
principles of wireless telegraphy and 
telephony in language easily under- 
stood by the beginner. At the same 
time he has introduced new material 
and suggestive ideas that will prove 
stimulating even to advanced students. 


Standard Wiring for Electric Light 
and Power. By H. C. Cushing. New 
York: H. C. Cushing, Jr. 448 pages, 
illustrated. 

The 1924 edition of this handbook on 
wiring is the thirtieth. Its 448 pages 
contain more than 175 illustrations, 
drawings and diagrams to aid the wire- 
man and contractor. 


Portable Lamps—Their Design and 
Use. By M. Luckiesh. New York: E. P. 
Dutton & Company. 144 pages, illus- 


trated. 
A monograph on the portable lamp, 
its design and its uses, largely of 


course in residences; discussion of color 
values, of shades, of pedestals and of 
the features of portables for various 
uses. This book is not technical, being 
designed primarily for the residential 
user, but will prove useful to any one 
interested in developing the use of the 
portable lamp. 
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L’Office National des Recherches 
Scientifiques et Industrielles et des In- 
ventions. Paris: Department of Public 
Instruction. 32 pages. 

A booklet giving full information on 
the recently established governmental 
research service, which corresponds to 
our National Research Council. The 
booklet contains the full text of the law 
and regulations pertaining to this serv- 
ice, a number of photographs of various 
laboratories and shops already in use 
and a résumé of the proposed activities. 


Electricity Meter Practice. By H. G. 
Solomon. London: Charles Griffin & 
Company, Ltd. 189 pages, illustrated. 

An elementary handbook for the par- 
ticular use of metermen and students 
on the principles of operation and test- 
ing of direct-current and alternating- 
current meters. 

Practical Electroplating. 
D. Bedell. Fifth edition. Published 
by the author. 407 pages, illustrated. 

A very complete guide for the elec- 
troplater, giving instructions for the 
arrangement of the shop and the instal- 
lation of the plant for polishing, plat- 
ing, buffing and lacquering. 

Financial Engineering. Second edi- 
tion. By O. B. Goldman. New York: 
John Wiley & Sons, Ine. 

The revised edition of this popular 
book contains considerable revisions and 
new material. The introduction of ex- 
penditure, excess worth, credit vestance 
and partial vestance makes possible the 
handling of larger problems in engi- 
neering, involving economic elements. 


By W. L. 





Books Received 


Technical Writing. By T. A. Rickard. 
New York: John Wiley & Sons. Second 
edition. 337 pages. 

Alternating-Current Armature Wind- 
ing. By Terrell Croft. New York: 
McGraw-Hill Book Company. 

Car Lighting by Electricity. By 
Charles W. T. Stuart. New York: 
Simmons-Boardman Publishing Com- 
pany. 356 pages, illustrated. 


The Handbook of Sales Management. 


By S. Roland Hall. New York: 
McGraw-Hill Book Company. 995 
pages. 


The Regulation and Management of 
Public Utilities. By Charles S. Morgan. 
New York: Houghton-Mifflin Company. 

Etude Mécanique et Usinage des Ma- 
chines Electriques. By H. de Pistoye. 
Paris: J. B. Bailliére. 

Practical Electrotherapeutics and 
Diathermy. By G. Betton Massey, M.D. 
New York: Macmillan Company. 401 
pages, illustrated. 

“Mechanical World” Electrical Pocket 


Book—1924. A collection of electrical 
engineering notes, rules, tables and 
data. Manchester: Emmott & Com- 


pany, Ltd. 387 pages, illustrated. 

Proceedings of the Twenty-sixth An- 
nual Meeting of the American Society 
for Testing Materials. Part I—Com- 
mittee Reports and New and Revised 
Tentative Standards. Part II—Tech- 
nical Papers and Discussions. Phila- 
delphia: American Society for Testing 
Materials. Part I, 683 pages. Part II, 
1,006 pages. 











News of the Industry 


Chronicle of Important Events and General Activities, 
Announcements and Reports of Association Meetings, Court Decisions and 
Commission Rulings and News of Electrical Men 





Muscle Shoals Debate Under Way 


Ford Bill, Despite Strong Opposition, Will Probably Pass House, 
but Is Little Likely to Be Reached by Senate—Attacks 
Made on Southern Power Companies 


HE McKenzie bill, providing for 

the acceptance of the so-called offer 
of Henry Ford for the government’s 
war-time nitrate and power projects at 
Muscle Shoals, was brought up this 
week on the floor of the House of Rep- 
resentatives for final action. The op- 
ponents of the bill, led by Representa- 
tive Harry E. Hull of Iowa and by 
former Senator (now Representative) 
Theodore E. Burton of Ohio, the lat- 
ter one of the fathers of the federal 
water-power act, fought to amend the 
bill in a number of particulars. Gen- 
eral debate is progressing on the 
measure as this is sent from Washing- 
ton, and the House managers are de- 
sirous of a vote before the end of the 
week. Party political lines are split, 
and even the majority leaders of the 
House are in opposing camps, for and 
against Ford. Early in the debate it 
was announced by Representative Mc- 
Kenzie and those who spoke in behalf 
of his measure that no amendments 
would be acceptable. This stimulated 
the opponents of the bill to a de- 
termined attempt to bring it into ac- 
cord with the regulations of the federal 
water-power act at least. Irrespective 
of what happens to the measure in the 
House, where it is likely to pass, there 
is no prospect that the Senate, which is 
far behind with all work, will take up 
the subject at this session. In the 
House itself much lack of interest in 
the debate was manifest, and the at- 
tendance was at all times small. Evi- 
dently the members’ minds are made 
up. 

ARGUMENTS PRO AND CON 

Most of the speeches were evidently 
made for the Congressional Record, 
and the same familiar ground was cov- 
ered again and again by both pro- 
ponents and opponents. Representative 
Burton made an effective argument 
against the bill. He opposed it prin- 
cipally because it involved a very radi- 
cal departure from the established 
policy of the government with respect 
to the control of the use of water 
power. He also contended that the 
Ford offer is ridiculously inadequate 
compensation for the properties, rights 
and privileges which the government is 
giving in return. 

The speeches of Representative Mc- 
Kenzie of Illinois in support of his 
own bill and of Representative Hull of 
Iowa in opposition to the Ford offer 
were largely epitomes of the majority 
and minority committee reports re- 
spectively, which have been already 
well covered in the ELECTRICAL WORLD. 


Representative Snell of New York, 
chairman of the rules committee, de- 
clared that the bill would give Mr. Ford 
“undisputed possession of an _ im- 
mensely valuable water power belong- 
ing to the nation, built by the nation’s 
money and built mainly for the pur- 
pose of the national security in time of 
war.” Mr. Snell, as the builder and 
owner of a _ water-power plant in 
northern New York, spoke from his own 
technical knowledge of the immense 
possibilities at Muscle Shoals and de- 
clared himself unalterably opposed to 
the transfer by the government of the 
plants there to a private agency of 
any kind. 


WEAK FEATURE OF MINORITY REPORT 


The supporters of the bill were quick 
to seize upon the weak feature of the 
minority report, which opposes the 
Ford offer but suggests no alternative 
and specifically states that “we do not 
recommend the acceptance of any of 
the proposals.” Representative Hill of 
Maryland, one of those who signed the 
minority report, announced his al- 
legiance to the Hull bill, which pro- 
vides for the accepting of the offer of 
the associated power companies and 
the nitrate company which they pro- 
pose to create. The main points in his 
argument were the reasons submitted 
in the minority report, which he ap- 
plied to the offer of the power com- 
panies. He made an important new 
point by maintaining that Plant No. 1, 
which had been regarded as practically 
without value, can be used to great 
advantage in nitrogen manufacture, 
quoting Dr. F. G. Cottrell, director of 
the Fixed-Nitrogen Laboratory, as his 
authority. 

Representative Almon, in whose dis- 
trict Muscle Shoals is situated, declared 
that the Ford offer would make pos- 
sible the reduction of the farmers’ fer- 
tilizer costs by one-half and enable Mr. 
Ford to sell a farmer a truck, a tractor 
and a passenger automobile for $1,000 
or less. He appealed to the House to 
protect the South from the “waters 
power trust,” which, he declared, 
“owns and controls practically all of 
the water-power sites in the South ex- 
cept Muscle Shoals. They are here and 
have been here for a long time with 
their paid lobby trying to get their 
greedy and monopolistic clutches on 
Muscle Shoals. The terms of this bill 
forbid this development from ever get- 
ting into the possession or under the 
control of foreigners or foreign capi- 
tal.” Another supporter of Ford, Rep- 
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resentative James of Michigan, ac- 
cused President Thomas W. Martin of 
the Alabama Power Company of writ. 
ing the minority report. 

Representative Madden of Illinois, 
chairman of the appropriations com- 
mittee, favored the bill, attacking the 
Alabama Power Company and _ the 
other Southern companies associated 
‘with it in an offer for Muscle Shoals 
and denouncing their fertilizer offer as 
“flimflam.” He also said that Alabama 
Power Company stock is controlled by 
British investors. 


More DENUNCIATION 


Representative Schat’ of Minnesota 
argued for the acceptance of the Ford 
offer. The power companies’ proposi- 
tion, he told the House, “is unreal, in- 
tangible and was thrown together only 
as a subterfuge with which to attempt 
the destruction of the Ford plan. The 
power companies pretend to do that 
which Ford has been offering to do, 
but the distinct difference between 
their offer and the Ford offer is that 
there is nothing but wind back of their 
proposition.” He said this proposal, 
born of a desire to obstruct the Ford 
proposal, should have no more effect 
on the acceptance of the Ford offer 
than a “bullet would affect the vitality 
of a ghost.” 

Representative Williamson of South 
Dakota opposed the legislation on the 
ground that under it “the greatest 
hydro-electric plant in the world” will 
be operated in direct conflict with the 
nation’s settled policy of conservation 
as embodied in the federal water-power 
act. “Muscle Shoals can be economi- 
cally and efficiently operated by the 
United States,” he said, “We can 
manufacture fertilizer as cheaply as 
anybody.” 

Representativ, Wainwright of New 
York, formerly Assistant Secretary of 
War, urged that no disposition be 
made of the water power, over and 
above that required for nitrates, that 
does not compel and insure its delivery 
into all the surrounding states. “If 
you succeed in forcing through this 
deal with Henry Ford,” he declared, 
“even in your lifetime it will rise to 
plague you, as it will future unborn 
generations of Americans.” 





Pinchot Desires Bill to Con- 
form to Water-Power Act 


The McKenzie bill granting Muscle 
Shoals to Henry Ford “should not be 
accepted unless and until it is amended 
to conform to the principles of the 
federal water-power act,” according 10 
a declaration made to the press DY 
Governor Pinchot of Pennsylvania. He 
set forth seven points of the act which, 
he said, safeguard the public, ard as 
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serted that the Ford offer and the bill 
to accept it sacrifice all but one, that 
insuring complete development. 

The Governor said he had no objec- 
tion to Mr. Ford getting Muscle Shoals, 
“provided the terms on which he gets 
it are in line with the Roosevelt con- 
servation policies, and provided they 
secure for the public what the rights 


are worth.” 
SQ 


South and Muscle Shoals 


Ford’s Desire for One-Third of Un- 
developed Water Power in Nine 
States Causes Alarm 


FEATURE of the Ford offer for 

Muscle Shoals which has attracted 
much attention since the publication of 
the Hull or minority report of the 
House committee that had had the vari- 
ous propositions under consideration is 
the demand by Mr. Ford that the 
tremendously valuable water-power 
rights involved shall be turned over to 
him, for his sole use, unregulated either 
by the Federal Power Commission or 
by state public utility commissions, for 
aterm of a hundred years with prefer- 
ential right of renewal, thus ignoring 
end violating the federal water-power 
act for Mr. Ford’s sole private benefit 
and gain. As an outcome of the agita- 
tion renewed attention is being paid to 
the need of cheap hydro-electric energy 
in the South. On this point the minor- 
ity report said that the evidence in the 
hearing showed that the water powers 
of the Southeastern States were fast 
being developed and would be exhausted 
within fifteen or twenty years. The 
following table of potential water-power 
resources of these states, taken from 
the United States Geological Survey re- 
ports, was printed by the members of 
the minority to justify this assertion: 








Horsepower 


ECR COIOIIOR ...wisia.0.0 ca sie wes eicde 875,000 
en CONGO. seccccrecwerescrecs 677,000 
MO i Veterans ceive thee vueeuss 627,000 
NAD. ce diawic syOwleisiele le Kone 60% 943,000 
I a ates win a a ail Wack elma are el Ce 13,000 
CO i dabsciscacncchevneue’ 761,000 
igtig wins ws o0e cleo 63,000 
NTI in 4s goin aire aie Conentel® ecb 2,000 
GED id cova coc o.x sae wes 197,000 
MEAD ° i irrrh wowing dawa ee eees *4,058,000 
Amount already developed in above 
States, including plants completed 
Me S9S2 ONG: LOSE o cecnsceeedous 1,500,000 
Oe wie eictare ao 4 ae sewed 2,558,000 
To be developed at Muscle Shoals 
Pee Henry WONG oa cas coescvcce 850,000 
Balance of undeveloped water 
power remaining in nine states 
for a population of more than 
PMUUG OE cist cade cus Cekaaes 1,708,000 
e—_—____ 
*Addition should be 4,158,000 hp.—Com- 
mittee members’ error. 
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It will be noted, said the minority 
report, that several of these states have 
scarcely any water power. The pro- 
posal to install a total of 850,000 hp. 
In Muscle Shoals plants will give a 
greater amount than exists in all other 
Powers, developed and undeveloped, in 
any Other of these states save North 

ardline, It is about one-third of all 


the und veloped water-power resources 

In these nine states. 

large amount of evidence was 

thee before the committee to show 
wi 


idespread demand in the South 
-electrie power. 


ELECTRICAL WORLD 


North Carolina and Ford 


State Geological Survey Points Out 
State’s Paramount Interest 
in Muscle Shoals 


Yea Muscle Shoals is in 
Alabama, the major sources of its 
power are in North Carolina and de- 
rived from the French Broad, the Hia- 
wassee, the Little Tennessee and the 
Pigeon Rivers, main tributaries of the 
Tennessee, and a main feature of all 
Muscle Shoals plans is the construction 
of reservoirs on these streams to regu- 
late stream flow at the site of the 
plant. 

So maintaining, the North Carolina 
Geological and Economic Survey, in a 
statement recently issued, declares: “It 
would be no less than a perversion of 
this state’s natural resources to per- 
mit their disposal in a manner tanta- 
mount to a denial of their use by North 
Carolina industry. Whether Muscle 
Shoals goes to Mr. Ford or others, it 
should be utilized in a manner to safe- 
guard the distribution of its power to 
industry and to rural lines, and to pre- 
vent its exploitation in the interest of 
any private corporation or individual.” 

Predicting that by 1930 the amount 
of electrical energy demanded by North 
Carolina industries will be far in excess 
of the ability of all commercially avail- 
able water powers in the state to sup- 
ply, the statement continues: 

“As to Muscle Shoals, not only has 
Mr. Ford promised nothing more in the 
way of manufacture of fertilizers than 
is agreed upon by other bidders, but 
acceptance of his proposal would both 
prevent its development for the distri- 
bution of power to industry and tend to 
nip in the bud the new business of rural 
power upon which the power companies 
are embarking and the success of which 
would be a tremendous step toward 
freeing agriculture from the greatest of 
all drawbacks—the question of labor. 

“If, on the other hand, Muscle Shoals 
were treated as a power plant under 
federal regulation, it would be con- 
nected with the power-distribution sys- 
tems of Alabama, Tennessee, Georgia, 
South and North Carolina for the de- 
livery of excess power as it could be 
availed of in these states. During the 
half of the year when maximum power 
could be secured there would be deliver- 
able 500,000 hydro-electric horsepower, 
and during the periods of drought the 
auxiliary steam plant could be called 
into play to meet the deficit, thus per- 
mitting the reservoirs of other com- 
panies to be replenished.” 


> 


Canada’s Part in World Power 
Conference 


Great interest in the coming World 
Power Conference, to be held in Lon- 
don from June 30 to July 12, is reported 
from Canada, and there were delegates 
present from every province at a meet- 
ing held recently when Charles Stewart, 
Minister of the Interior, explained the 
purposes of the conference and urged 
adequate participation by the Dominion. 

At least five papers will be presented 
at the conference by Canadian dele- 
gates. These are: “Review of Power 
Situation in Canada,” by J. B. Challies, 
Director of Water Power for the 
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Dominion; “Power Production,” by 
H. G. Acres, chief hydraulic engineer 
Ontario Hydro-Electric Commission; 
“Power Transmission,” by Julian C. 
Smith, President Quebec Power Com- 
pany; “Hydro-Electric Energy in In- 
dustry,” by P. T. Davies, president 
Canadian Electrical Association, Mon- 
treal, and “Carbo-Power Production in 
Canada,” by B. F. Haanel, chief of the 
Fuel Commission, Department of Mines. 





Status of Project to Develop 
White River 


The preliminary permit for hydro- 
electric development of the White 
River, in Arkansas, granted by the 
Federal Power Commission to the Dixie 
Power Company, was allowed to expire 
on March 3, and at the time of this 
writing no application for a license has 
been forthcoming. Meanwhile an 
amendment to the water-power act has 
been offered by Senator Caraway of 
Arkansas proposing that a further ex- 
tension of eighteen months be allowed 
for this specific preliminary permit. 
The permit was granted March 3, 1921. 
At the expiration of the two-year 
period an extension of one year, as pro- 
vided by the law, was allowed. Before 
a further extension could be granted the 
law itself would have to be amended. 
It is very doubtful whether Congress 
will be willing to amend the law for the 
benefit of one of those interested in 
this project, since to do so would mean 
the establishment of a precedent which 
would open the way for continual re- 
quests for the extension of the period 
covered by preliminary permits and 
thus defeat one of the objects of the 
law, which seeks to prevent the reten- 
tion of rights in the hands of those not 
in a position to carry the development 
forward promptly. In the ordinary 
course several months would elapse be- 
fore such a bill could be passed. 

As previously reported in_ these 
pages, the Dixie Power Company gave 
an option on its preliminary permit 
No. 1 to Hugh L. Cooper & Company 
for one year on April 3, 1923. One of 
the obligations assumed by the Cooper 
company was the investigation of 
foundations for a proposed dam at 
Wildcat Shoals, raising its normal 
water level about 225 ft. According 
to Hugh L. Cooper & Company, the 
foundations were not found to be satis- 
factory to them and were widely dif- 
ferent in character from the represen- 
tations made at the time the Cooper 
company took the option. Field ex- 
aminations on another site on the 
White River, above Wild Cat Shoals, 
are under investigation by the Cooper 
company, and its future recommenda- 
tions with respect to hydro-electric 
development on the White River will 
depend upon not only the location of 
suitable foundations for a safe masonry 
dam but on several other matters of 
importance now under investigation. 

Market for White River energy is, of 
course, principally in the St. Louis 
region—about two hundred miles away. 
Preliminary studies indicate that its 
delivered cost will be slightly under the 
cost of steam-generated power in St. 
Louis—at least with margin enough to 
justify the development. 
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Cause of Big Creek Break 


Water Hammer Arose from Error in 
Operation— Service Continued 
Without Interruption 


HE breaking of the penstock feed- 
ing the Southern California Edison 
Company’s Big Creek No. 8 plant 
which, as recorded in the ELECTRICAL 
Wortp for January 12, took place on 
New Year’s Day was, an investigation 
by the company’s engineers has dis- 
closed, due to water hammer brought 
about by an unusual chain of circum- 
stances. An operator engaged in shut- 
ting down the plant failed to close a 
valve leading to an ejector, and the en- 
suing condition of unbalanced pressure 
caused the Johnson valve at the lower 
end of the penstock to slam shut when 
a moment later the operator proceeded 
to close it, thus producing the condi- 
tion that caused the accident. No de- 
fective material or workmanship had 
part in the occurrence, and the 30,000- 
hp. turbo-generator was back in service 
in two weeks’ time as the result of 
rapid repairs executed at this mountain 
plant, 250 miles from headquarters. 
The penstock was broken in two places. 
To the electric light and power in- 
dustry the most significant feature of 
the occurrence is the fact that there 
was nc interruption to service and that 
very few of the customers served by 
Bie Creek No. 8 were even aware that 
unusual conditions existed on the line. 
The ability to maintain service was due, 
of course, to the extensive intercon- 
nected network of the Southern Cali- 
fornia Edison Company and its conse- 
quent ability to draw on other plants 
to supply the deficiency. Similar illus- 
trations of the benefit of interconnected 
plants in emergencies have been given 
at the time of other serious accidents 
in various parts of the country. A 
uotable one was furnished in 1922 when 
by a series of accidents in two of the 
stations of the Ontario Hydro-Electric 
Power Commission’s system at Niagara 
Falls it was suddenly deprived of more 
than 150,000 hp. and the load was at 
once taken up by the Toronto Power 
Company and the Niagara Falls Power 
Company. 





Water-Power Projects Before 
Federal Board 


The State of Illinois is pressing for 
a decision on its application for license 
covering a power development at the 
mouth of Fox River. The situation is 
peculiar in that the state has limited 
property rights in connection with the 
project. Most of the rights are held by 
Fred D. Breit, ‘who is to build and own 
the project subject to its recapture by 
the state at the end of twenty years. 
In view of these circumstances, the 
Federal Power Commission plans to 
issue a joint license to the state and 
Mr. Breit. About 5,000 hp. will be 
developed. 

An advance copy of the report of the 
California Power Board on the Trinity 
River has been received by the Fed- 
eral Power Commission. The report 
finds it desirable that the Trinity 
River at Stuarts Fork be diverted into 
Sacramento Valley. It recommends 
that no rights be granted which will 
conflict with such a plan. 


ELECTRICAL WORLD 


The Dummer Power Company of 
Concord, N. H., has declared its inten- 
tion to construct a dam 22 ft. high near 
Pontoocook Falls in the Androscoggin 
River a few miles north of Berlin, 
N. H. It is estimated that 5,000 hp. 
can be developed at that point. 

The Bureau of Reclamation has ad- 
vised the Federal Power Commission 
that it has no further objection to the 
issuance of a preliminary permit to the 
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Idaho Power Company for 
posed development at Twin Falls, 
Idaho. In view of this report it is ex- 
pected that the commission will grant 
the application at its next meeting. 

W. J. Loughbridge of Lexington, 
Ky., has declared his intention to build 
a dam 100 ft. high in the North Fork 
of the Kentucky near Airdale, Ky. The 
project will be capable of developing 
20,000 hp., ‘t is estimated. 


its pro- 





Plan Submitted for Niagara Gorge Power 


Maximum Diversion of 40,000 Second-Feet on Load Factor Under 
50 per Cent, Utilizing Only 74-Ft. Drop, Is Proposed— 
Operation at 60 Cycles 


HE Lower Niagara River Power & 

Water Supply Company has filed 
with the Federal Power Commission its 
application for license covering its pro- 
posed project in Niagara Gorge. This 
application is in pursuance of the 
terms of the preliminary permit issued 
to this company March 3, 1921. 

The plan submitted by the company 
with its application for license pro- 
vides for the utilization of 74 ft. of the 
drop in the gorge. It specifies a maxi- 
mum diversion of 40,000 cu.ft. per 
second on a load factor of 48.8 per cent, 
or an average daily diversion of 19,500 
cu.ft. per second. This is equal in 
amount to the water diverted past the 
falls by the Niagara Falls Power 
Company. 

The point of diversion is specified as 
being at the lower end of the Maid of 
the Mist pool. The plan calls for the 
location of the power house at that 
point. A, tailrace tunnel 51 ft. in 
diameter is specified in the plan. The 
outlet of the tunnel is 2 miles distant, 
near Devil’s Whirlpool. The company 
purposes to install 33,600-kva. units op- 
erating on 60 cycles. 

The plan contains no explanation as 
to why only 74 ft. of the fall in the 
gorge section of the river is to be 
utilized. The total drop is 90 ft. In 
that connection the point is made that 
at least 85 ft. of that total should be 
utilized. The tailrace tunnel will be 
by far the largest that ever has been 
undertaken. Another interesting feature 
is operation on 60 cycles. Practically 
all of the power in the Niagara region 
is operated on 25 cycles. 


QUESTION OF STATE AUTHORITY 


In its application for a license the 
company quotes sections from the spe- 
cial act passed in 1902 by the New 
York Legislature giving it the authority 
to carry out this development. It also 
cites the New York water-power act of 
1921 and 1922 in support of its conten- 
tion that it is endowed with the neces- 
sary state rights to secure a license 
from the Federal Power Commission. 
The New York Water Power Commis- 
sion, however, takes the view that the 
Lower Niagara company must get a 
special permit from it before under- 
taking the construction of the project. 
The fact that the company has made an 
application to the New York commis- 
sion for such a permit is an indication 
that it recognizes the need for such 
authority. No action on that applica- 
tion has been taken by the New York 
comniission. 


In view of the question which has 
been raised as to the adequacy of the 
company’s state rights and in view of 
the importance of the project, it is 
certain that the staff of the Federal 
Power Commission will want to make a 
deliberate study of the situation. In 
all probability several months _ will 
elapse before the commission itself will 
be asked to pass upon the matter. 





More New York State Bills 
Affecting Utilities 


Among the bills affecting public 
utility companies introduced into the 
New York State Legislature this week 
is one fathered by Senator Twomey 
of Brooklyn legislating out of office 
the present Public Service Commis- 
sion and providing for appointment by 
the Governor and Senate of a new 
commission of three members for terms 
of six years each. This bill would also 
eliminate the provisions of existing 
laws authorizing the commission to 
increase or reduce a rate or charge 
by a public utility notwithstanding a 
rate fixed by statute or franchise. 

Another bill, introduced by Senator 
Giorgio of Queens County, prohibits 
the making of a service charge by 
electric or gas companies. There is 
some likelihood of this bill being 
passed. 





Injunction Is Asked Against 
Independent Broadcasting 


An injunction has been asked in the 
United States court at New York by 
the American Telephone & Telegraph 
Company against a radio broadcasting 
station alleged to be using both trans- 
mitting and receiving cireuits which 
infringe on the patents held by the 
company, and it is asserted that if the 
injunction is granted, steps will be 
taken to stop other independent sta- 
tions from broadcasting. There are 
now 534 stations broadcasting in this 
country, and if such action by the 
American Telephone & Telegraph Com- 
pany is upheld by the courts, it is said 
that all but fifty stations would be 
closed. The owners of the station ap- 
pealed against, Marcus Loew an 
George Schubel, accuse the company 9° 
a design to control eventually receiving 
as well as transmitting apparatus an 
rent receiving sets in the same manner 
as telephones are now supplied. 
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Power Bonds Praised 


Central-Station Securities Rank with 
Best Investment Issues, Says 
Moody’s Survey 

EITERATING its indorsement of a 

year ago: “We have come to re- 
gard public utility securities taken as 
a whole as the most desirable and 
attractive class in the investment 
market today,” Moody’s_ Investors’ 
Service, with offices in New York and 
Chicago, chronicles in its third annual 
survey of the utility field, just issued, 
“another year of genuine progress and 
prosperity.” An analysis of the earn- 
ings of eighty-nine companies in 1921, 
1922 and 1923 shows for last year a 
margin of safety—that is, the ratio 
between the balance left after deduct- 
ing fixed charges from net revenue and 
the net revenue itself—of 55 per cent, 
as compared with 50.3 per cent in 1922 
and 47.1 per cent in 1921. 

Turning specifically to the field of 
the electric light and power companies, 
Moody’s survey quotes figures from the 
Geological Survey and the ELECTRICAL 
WorLD’s compilations to show the 
expansion that has taken place and 
the great capital investment—approxi- 
mately six hundred million dollars a 
year—needed to keep pace with it. It 
is a fair conclusion, says the survey, 
that sales of stocks to customers plus 
the reinvestment of surplus funds 
can provide 50 per cent of the new 
capital, while the balance could readily 
be floated in the form of stocks and 
bonds through the usual channels. The 
report continues: 

“The central-station companies have 
established themselves as a basic in- 
dustry whose prosperity is founded 
upon an essential public service. As 
an investment group the electric light 
and power bonds of this country have 
made a record which is unique. It is 
less of an exaggeration to say that no 
defaults on their bonds have occurred 
than to mention the two or three 
isolated cases which have resulted from 
mismanagement and other human 
errors not inherent in the industry 
itself. Such a record coupled with the 
growing importance of the industry 
may in due time elevate this group to 
the standard investment position. We 
freely recognize well-placed power and 
light bonds as ranking with the best 
investment issues.” 





Constitutionality of New York’s 
Water-Power Law Attacked 


A hearing was held before the Public 
Service Commission at Albany, N. Y., 
on February 27 on the application of 
the Niagara, Lockport & Ontario Power 
Company for a determination that the 


Said company may exercise the right of 
eminent domain in respect to certain 
real property in the town of Orwell, on 


the Salmon River, about 2 miles from 
an existing electric plant owned by pe- 
titioner. The claim is made that the 
Property sought is necessary to the full 
development and utilization of the pe- 
titioner’s undeveloped water-power site. 
ithe petitioner presented its case, and 
the opposition will be heard on 

arch 13. 

This is one of the first occasions 
where a corporation has sought to ex- 
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ercise rights under the provisions of a 
section of the conservation law of 1921 
and 1922 which allows the parties own- 
ing the majority of the power rights 
on one side of a stream to acquire the 
lesser percentage on the other side. As 
already recounted in the ELECTRICAL 
WorLp, the owners of the minority 
riparian rights are strenuously oppos- 
ing the application of the company, 
claiming that the law is “not only 
vicious but unconstitutional.” If the 
commission grants the certificate ap- 
plied for, the law will be tested in the 
courts. A court declaration that this 
section is unconstitutional would seri- 
ously affect the validity of the entire 
water-power act, and for this reason 
the outcome of the controversy is 
awaited with no little interest. 





More Yearly Reports 


Power Companies in Massachusetts, 
Middle West and Elsewhere Pub- 
lish Gains for 1923 


HE Edison Electric Illuminating 

Company of Boston reports net 
earnings for 1923, after the deduction 
of charges, at $5,215,684, which com- 
pares with $4,045,257 in 1922. 

The New England Power Company 
of Worcester, Mass., reports for the 
year ended December 31, 1923, a sur- 
plus of $1,148,796, an increase of $192,- 
548 over 1922. 

The Springfield (Mass.) Gas & Elec- 
tric Company earned a surplus after 
charges of $343,267 in 1923, an increase 
of $9,099 over 1922. 

The Central Illinois Public Service 
Company of Springfield, Ill., for the 
year ended December 31, 1923, reports 
a net income of $1,099,908 after inter- 
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est, depreciation and similar deductions, 
equivalent, after preferred dividends, to 
$6.54 a share earned on the outstand- 
ing $9,724,725 common stock. Gross 
earnings increased $1,835,311. 

The Illinois Northern Utilities Com- 
pany’s gross earnings for 1923 were 
$2,344,643 an increase of 10 per cent 
over 1922. The net income for the 
year, for dividends and surplus, totaled 
$447,963. 

The United Light & Railways Com- 
pany of Grand Rapids, Mich., and sub- 
sidiary companies report: Gross earn- 
ings for 1923, $12,562,877; net, $4,316,- 
644; after deduction of fixed charges, 
$3,722,767; surplus earnings available 
for depreciation, debt discount and 
common stock dividends, $1,311,818, an 
increase of $119,047 over 1922. 

The Virginia Railway & Power Com- 
pany’s report for 1923 shows gross 
earnings of $10,771,730; expenses, de- 
preciation and taxes, $8,156,534; net, 
$2,615,196, leaving a balance, after de- 
ductions, of $1,332,079. 

__>—— 


A. T. & T. Earnings Increase 
$16,489,142 in Year 


Gross earnings of the American Tele- 
phone & Telegraph Company for 1923, 
as reported in the annual statement 
just issued, were $139,290,961, an in- 
crease of: more than $16,489,142 over 
1922. Net earnings were $95,389,918, 
an increase of $13,721,478, and the bal- 
ance after dividend deductions was 
$18,417,793, an increase of $5,218,617. 
Not including its equity in the un- 
divided profits of its associated com- 
panies, the American company earned 
at the rate of 11.35 per cent on its 
average outstanding capital stock. 
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HE Davis Dam at Whitingham, 

Vt., asserted to be the highest earth 
dam in the world, which has been under 
construction by the New England 
Power Company for the last two years, 
is now complete, the final step having 
been to plug the diversion tunnel which 
has taken care of the river flow in 
times of flood as well as under normal 
conditions while construction was going 
on. The dam has a height of 200 ft. 
and a length of 1,50@ ft., completely 
spanning the valley of the Deerfield 
River. The impounded water will be 
backed up for 10 miles or more and will 
cover more than 2,000 acres of land, 





providing forty billion gallons of water. 
This natural lake will submerge the 
former tracks of the Hoosac Tunnel & 
Wilmington Railroad and they now run 
across the dam and up one side of the 
mountain. Hamlets have disappeared. 

The tunnel connecting the lake and 
the power houses below the dam*runs 
through the mountainside and is 1,500 
ft. long and about 22 ft. in diameter, 
about the same diameter as the famous 
Hoosac Tunnel in the Berkshires. More 
than 50,000 hp. will be provided from 
the development at an estimated cost 
of $10,000,000. The project was started 
in June, 1922. 
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Hydro Power on Potomac 


Senate Committee Favors Great Falls 
Development, Estimated to 
t $44,000,000 


HE Senate committee on the 

District of Columbia has reported 
favorably a bill authorizing and direct- 
ing the Secretary of War to construct 
all the dams and other necessary works 
for the development of hydro-eiectric 
power at the Great Falls of the Poto- 
mac River. The bill provides that 
these structures are to be erected in 
accordance with and subject to the 
limitations of the report made by 
Major M. C. Tyler of the Corps of 
Engineers. The bill provides further 
that the Federal Power Commission be 
authorized to make such modifications 
in Major Tyler’s plans as it may find 
necessary to increase the maximum 
amount of the hydro-electric energy 
which may be developed at Great Falls. 
A similar measure. passed the Senate 
in the two previous Congresses. 

The Commissioners of the District 
of Columbia, in reporting on the bill, 
recommend its passage, but attention 
is called to the fact that so long as 
the public utility companies of the 





ESTIMATED COST OF DEVELOPMENT AT 
GREAT FALLS OF POTOMAC 
Dam and generating station at the Dis- 


trict of Columbia line (Chain Bridge).. $13,600,000 
Dam and generating station at Great 
F : 


alls SES EER OAs AaRERT TET RRO 18,616,000 
Three storage reservoirs: 
a, Great Capacon River, W. Va., near 
mouth.... Fete ake ; 2,340,000 
b. North Fork of Shenandoah River at 
Brocks Gap, near Broadway, Va. 3,615,000 
c. South branch of Potomac River, 
about half mile up stream from 
mouth,near Green Springs,W.Va. 6,250,000 


INS 4. vat nin kv aden sae ee . $44,421,000 











District of Columbia are required to 
maintain their own steam plants as 
a reserve, the saving to them of pro- 
curing a part of their power from 
Great Falls will not be great. In that 
connection the Commissioners call at- 
tention to the fact that the Potomac 
Electric Power Company maintains a 
steam plant which they estimate to be 
worth $6,000,000 without including the 
value of the site. The plant on Decem- 
ber 31 had a capacity of 98,000 -kw. 
and an additional 20,000 kw. unit is 
under construction and will be com- 
pleted in October. 

The development recommended by 
Major Tyler will cost $44,421,000, he 
estimates. The estimated cost is shown 
in the table. 





Hartness Outlines Engineer’s 
Opportunity and Task 


Speaking on Tuesday before the 
Hartford Section of the American So- 
ciety of Mechanical Engineers, James 
Hartness, a former Governor of Vermont 
and the new president of the American 
Engineering Council, said it was the 
aim of American engineers to place 
their services at the disposal of the 
government in all questions arising 
within their sphere and championed 
their participation in a broad plan of 
government reorganization involving 
especially the modernization of the De- 
partment of the Interior, with which 
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the vast engineering activities of the 
government are associated. 

Government is hampering industry, 
said Mr. Hartness, who attributed un- 
rest largely to the restrictive tendencies 
of political action. He appealed for 
co-operation between the government 
and the workers, adding: “Our restric- 
tive regulations do not fit industrial 
and national economics. They do not 
fit the true economy of today, and they 
will become a worse misfit in the future 
if we do not get together and devise a 
plan of real progress. Popular demand 
must bring about a shift from restric- 
tion to construction on the part of the 
government. No one group can accom- 
plish the essential reforms. All classes 
must unite in striving for the common 
goal of national welfare, and in this 
effort the engineer, whose profession is 
at the basis of industry and hence of 
war, must take the lead.” 

The American Engineering Council, 
Mr. Hartness said, is mapping out a 
plan of constructive action built around 
active participation in a wide range of 
social, economic and political questions. 





Wisconsin Inspectors Urge that 
Their Work Be Advertised 


A growing desire that newspapers, 
billboards, local bulletin boards and 
other mediums of publicity be used to 
acquaint the public with the aims and 
purposes of electrical inspection was 
manifest at the third annual meeting 
of the Wisconsin Chapter of Electrical 
Inspectors, held recently at Eau Claire, 
Discussion showed how little the public 
realizes the value of the service ren- 
dered by the inspectors, and the asso- 
ciation thought this a condition that 
should be corrected. . 

Sign hazards were discussed by the 
committee chairman, Archie Muddle- 
mas, who declared that switches dis- 
connecting signs should be _ installed 
within sight of the signs where the 
connected load exceeded 1,320 watts. 
He said there should be a switch which 
could be locked in the open position 
so that when repairs are being made 
no unauthorized person could turn on 
the current. Where swinging signs are 
permitted the connection from the per- 
manent conduit should be made with 
flexible metal conduit and not with 
armored cable or exposed wire. 

Charles Scheffler, chairman of the 
committee on underground systems, 
pointed out the fallacy in the old 
theory that lead sheathing placed on 
cable would prevent moisture from 
reaching the insulation. It is also al- 
most impossible to obtain a long run 
of cable in which the lead covering is 
uniform throughout, he said, and me- 
chanical injury received when installing 
often tends to weaken the outer sheath. 
The type of cable suitable for use in 
soil saturated with alkalines, salts, 
animal fats or acids requires much at- 
tention, said the committee, and it 
recommended a special insulation. 

The committee on motcr inclosure 
recommended that direct-current mo- 
tors, slip-ring, repulsion or commutator 
type alternating-current, exposed to 
flying chips, cutting or lint, should be 
covered by a screen of sixteen meshes 
to the inch, 
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Contracts for Miami Fork 


Powdered-Coal Station for Cincinnati 
Company Will Operate with 
550-Lb., 725-Deg. Steam 


(Sere have been closed by 
the Columbia Power Company, Cin- 
cinnati (a subsidiary of the Columbia 
Gas & Electric Company, which also 
controls the Union Gas & Electric 
Company of Cincinnati) for the sub- 
structure, pulverized-fuel equipment, 
boilers and economizers and _ turbo- 
generators for the new Miami Fork 
station which is being erected in the 
southwestern corner of Ohio. This sta- 
tion will operate on powdered fuel and 
550-lb., 725-deg. steam at the turbine 
throttle. Energy will be transmitted at 
66 kv. to the Union Gas & Electric 
Company over a 22-mile transmission 
line which is being built by the latter 
company. 

The new station will be situated at 
the junction of the Ohio and Miami 
Rivers, where plenty of circulating 
water will be available for any ultimate 
development now considered, and ample 
space (1,500 acres) will be afforded for 
coal storage and industrial develop- 
ment. It will be possible to receive 
either river coal or coal delivered over 
the Baltimore & Ohio Railroad. 

The initial generator installation will 
consist of two 40,000-kw. tandem-com- 
pound General Electric turbo-genera- 
tors to operate as just noted. Steam 
will be taken from the high-pressure 
stage at 122 lb. and reheated to 700 
deg to 725 deg. 

The contracts for complete pulver- 
ized-fuel equipment, including improved 
separately fired rotary driers, pulveriz- 
ing mills with screen separation, coal 
conveyors, weighing equipment, bunker- 
filling control and furnace equipment, 
have been placed with the Fuller Engi- 
neering Company. Provision will be 
made for preheating the air to the fur- 
naces, but the type of air economizer 
has not yet been determined. The Bab- 
cock & Wileox Company will furnish 
eight 650-lb. standard boilers, six of 
which will have 15,110 sq.ft. of heating 
surface with superheaters and _ steel 
economizers. Two will contain 6,066 
sq.ft. of saturated-steam heating sur- 
face, 1,610 sq.ft. of primary superheater 
surface and 17,275 sq.ft. of reheat 
superheat surface besides the steel 
economizers. Work has begun on the 
plant substructure. 

—_—_._... 


New England Interconnection 
Progressing 


Authorized construction of intercom- 
pany transmission lines associated with 
the Montaup Electric Company develop- 
ment has been announced by the 
Massachusetts Department of Public 
Utilities, which thus places its final 
approval upon the proposed tying to- 
gether of the central-station systems at 
Brockton and Fall River, Mass., with 
the Blackstone Valley Gas & Electric 
Company, Pawtucket, R. I., and the 
building of a modern steam tidewater 
station at Somerset, Mass., near ‘all 
River. Another important intercon: e¢- 
tion lately begun is a transmission ‘ne 
between the system of the Hartiord 
(Conn.) Electric Light Company «nd 
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that of the Turners Falls (Mass.) 
Power & Electric Company, with fur- 
ther connection at Springfield with the 
system of the United Electric Light 
Company. Construction is nearly com- 
plete on a new line tying together the 
systems of the Central Maine Power 
Company and the Cumberland County 
Power & Light Company, Portland, Me., 
and two other important tie-ins have 
been placed in service—one the inter- 
state connection between the New Eng- 
land Power Company and the Adiron- 
dack Power & Light Company of Sche- 
nectady, N. Y., and the other between 
the Turners Falls Company and the 
Pittsfield (Mass.) Electric Company. 





A. I. and S. E. E. to Hold 
Fuel-Saving Conference 


Under the auspices of the combus- 
tion engineering section of the Asso- 
ciation of Iron and Steel Electrical 
Engineers a fuel-saving conference will 
be held on April 2 and 3 at the William 
Penn Hotel, Pittsburgh. The first day’s 
program will be devoted to boilers and 
include these papers: “Prevention of 
Scale Formation by Boiler-Water Con- 
ditioning,” Dr. R. E. Hall, United States 
Bureau of Mines; Carl Fisher, superin- 
tendent of heat, power and light, Mesta 
Machine Company, Homestead, Pa., and 
George W. Smith, Hagan Corporation, 
Pittsburgh; “Measurements of Input 
and Output of Boiler Rooms,” J. M. 
Spitzglass, Republic Flow Meter Com- 
pany, Chicago; “Ljungstrom Air Pre- 
heater,” B. G. Brolinson, Wellsville, 
N. Y. A topical discussion on “Coal 
Losses Due to Standby Steam Require- 
ments and Demands” will also take 
place. 

The second day will be devoted to 
heating furnaces, with a paper on that 
subject by A. L. Culbertson, Chapman 
Stein Furnace Company, Mount Vernon, 
Ohio; one on “Producers” by W. P. 
Chandler, Carnegie Steel Company, 
Duquesne, Pa., and one on “Oxygen 
Enrichment” by F. W. Davis, Bureau 
of Mines. Inspection trips to the 
Allegheny County Steam Heating Com- 
pany’s plant, which has a 3,000-hp. 
boiler, and the Jones & Laughlin Steel 
Company’s blast-furnace gas-fired boiler 
plant and modern 10,000-kw. power sta- 
tion will be made. 





Situation in Colorado Springs 
Is Still Muddled 


The situation into which the Colorado 
Springs Light, Heat & Power Company 
was precipitated last June when the 
taxpayers refused the company an op- 
erating franchise is still unfathomable, 
but recent reports received from that 
city indicate the possibility of a special 
election being called soon to ask the 
authorization of a municipal bond issue 
to build such additional lines and 
Standby generating equipment as might 
be found necessary to insure complete 
municipal operation. These plans have, 
however, been complicated by the ex- 
pres ed desire of the Colorado Springs 
& Ir erurban Railway to sell out to the 
city for $3,500,000. The indebtedness 
that the double venture would involve is 
formidable, 
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Under the terms of the old franchise, 
title to the hydro-electric plant near 
Manitou passed to the city, and since 
the expiration of the franchise the Colo- 
rado Springs Company, a subsidiary of 
the United Gas & Electric Company, 
has been renting the plant. The City 
Council has already authorized the con- 
struction of a transmission line from 
the hydro station to the city to supply 
energy to the pumps at the municipal 
waterworks and furnish some if not all 
of the ornamental street lighting. Sev- 
eral resolutions have also been passed 
by the Council forcing the company to 
revise its schedules for certain classes 
of customers using large amounts of 
energy both for power and lighting 
purposes, 


Briefer News 





New Hampshire Company Changes 
Name.—The name of the Rockingham 
County Light & Power Company, Ports- 
mouth, N. H., has been legally changed 
to the Portsmouth Power Company. 
Frank A. Belden is vice-president and 
general manager. 





Pioneer Meter Schools Keep Up the 
Work.—Electric metering courses at 
universities have now become a com- 
monplace in all parts of the country, 
yet few if any date so far back as the 
one at the Iowa State College, which 
was first held in 1919. The dates for 
the holding of these schools this year 
in four of the central states that are 
prominent in the movement are: Iowa 
at Ames, March 12-14; Wisconsin at 
Madison, April 8-12; Michigan at Ann 
Arbor, April 14-19, and Indiana at 
Purdue, May 12-16. 





Inter-American Committee on Elec- 
trical Communications to Meet in 
Mexico City.——On March 27 the Inter- 
American Committee on Electrical 
Communica‘*ions will assemble at Mexico 
City, pursuant to a recommendation of 
the international conference of Amer- 
ican states held at Santiago, Chile, last 
year, “to study the co-operation which 
might be established between the Amer- 
ican states” in the matter indicated. 
The United States is to be represented 
by three delegates with the necessary 
expert and clerical staff. 





Automatic Telephones Opposed. — A 
resolution to investigate the New York 
Telephone Company and its connection 
with the Western Electric Company 
has been introduced into the New York 
Legislature ‘ by the administration 
leaders and may pass. The resolution 
complains of the service, the tariff and 
the method of charging and attacks the 
introduction of the dial system in some 
exchanges, calling it “a device which 
makes telephoning complicated and 
difficult, especially for the aged, the sick 
and to persons who have not been 
favored with the school training neces- 
sary for its satisfactory manipulation.” 
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Interconnection in South Alabama.— 
Announcement is made that the River 
Falls Power Company, the Houston 
Power Company of Dothan and the Pea 
River Power Company of Troy, all serv- 
ing small communities in south Ala- 
bama, are about to interconnect their 
lines. The new system will have an 
ultimate rating of 20,000 hp. 





Public Service of Northern Illinois 
Increases Capitalization.—Stockholders 
of the Public Service Company of 
Northern Illinois have voted to increase 
the company’s capital stock by the addi- 
tion of 100,000 shares of 7 per cent 
cumulative preferred stock of the par 
value of $100 per share to be issued as 
necessary. 





Louisville Gas & Electric Purchases 
Madison (Ind.) Company. — Madison 
Ind., in which one of the first electric 
light and power plants in that state 
was built, has been added to the cities 
and towns which are being supplied by 
the Louisville Gas & Electric Company. 
The Louisville company recently pur- 
chased the Madison Light & Power 
Company and plans to extend its trans- 
mission lines from the Waterside plant 
at Louisville to Madison, which is on 
the Ohio River about 40 miles northeast 
of the Kentucky city. The Madison 
Light & Power Company has also sup- 
plied electric light and power for ad- 
jacent towns. 





More Electrically Driven Ferryboats 
for San Francisco Harbor.—The Golden 
Gate Ferry Company of San Francisco 
has placed a repeat order with the 
General Electric Company for complete 
electric propulsion and control ma- 
chinery for two new steel-hull, double- 
ended ferry boats. These craft will, 
it is expected, be operated in the same 
manner as the Golden Gate and Golden 
West, equipped with General Electric 
propulsion and control machinery and 
now running between Sausalito and 
San Francisco. It is expected the new 
boats will be run between the same 
points, releasing the older craft for 
new routes. 





Northern States Power Takes Over 
Subsidiary Properties —As part of its 
recent financing plan, the Northern 
States Power Company of Minnesota 
has acquired the physical properties of 
its subsidiary companies, the Minnesota 
Valley Power Company, Northwest 
Light & Power Company, Renville 
County Electric Company and Hastings 
Electric Light & Water Power Com- 
pany. These companies, with the ex- 
ception of the Hastings company, have 
been operated as the southwestern divi- 
sion of the Northern States company. 
The Interstate Light & Power Com- 
pany of Wisconsin, itself a subsidiary 
of Northern States, has taken over and 
is operating the properties of the River 
Falls Power Company. 





North Georgia to Have 45,000-Hp. 
Hydro-Electric Plant.—Plans have been 
completed for the erection of a hydro- 
electric plant in north Georgia which 
will develop 45,000 hp. and supply 
energy for a new industrial section. 
This development, according to Dr. 
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N. P. Pratt of Atlanta, owner of the 
property, who is an engineer, will in- 
volve an expenditure of $5,000,000 be- 
fore completion. Dr. Pratt says that a 
250-ft. dam will be erected on the 
Coosawattee River at Gable’s Gorge, in 
Gilmer County, where the river is 
joined by Flat Creek. The dam will be 
1,500 ft. wide, backing the waters of the 
Coosawattee River upstream for 13 
miles and creating an artificial lake of 
great size. The new power plant will 
provide a means of opening up a rich 
territory which heretofore has lacked 
electric power. Charles O. Lenz of New 
York has been retained as consulting 
engineer. 





Further Interconnection of California 
Power Companies.—The lines of the 
San Diego Consolidated Gas & Electric 
Company and the Southern Sierras 
Power Company are to be intercon- 
nected as the result of a contract en- 
tered into between the two companies 
recently. An expenditure of $200,000 
will be made by the San Diego com- 
pany for the building of a transmission 
line and a substation and a larger 
amount will be spent by the Southern 
Sierras Power Company. This will give 
the San Diego company a second tie-in 
with the already extensive intercon- 
nected system of the Pacific Coast and 
will enable it to supply power to the 
Imperial Valley in times of shortage or 
interruption to the power supply of the 
Southern Sierras Pewer Company. 





Albert Emanuel Company, Inc., Buys 
Choctaw Properties.—The sale to the 
Albert Emanuel Company, Inc., New 
York, of the electric light, power and 
street-railway and interurban proper- 
ties controlled by the Choctaw Utilities 
Company at McAlester, Okla., and in 
Pittsburgh and Latimer Counties, was 
recently announced. These properties 
are operated by the Choctaw Power & 
Light Company and its subsidiary, the 
Pittsburg County Railway Company. 
The former carries on the entire light 
and power business at McAlester, 
Haileyville, Hartshorne and Wilburton. 
The Albert Emanuel Company also 
owns the generating plant and distribu- 
tion system of the Alva (Okla.) Light 
& Power Company. The same com- 
pany controls the Coal District Power 
Company in Arkansas, southeast of 
Fort Smith, and it is understood that 
the purchaser will connect the Pitts- 
burgh County and Arkansas electric 
systems and develop the intervening 
territory. 





Hoisting Sails by Electricity —A 
novel example of the application of 
electricity to marine requirements is 
found in the electrification, recently 
completed, of the 135-ft. seagoing 


yacht Wanderer owned by R. W. Allen, 


a member of the New York Yacht Club. 
The yacht was designed with the pos- 
sibility in view of a voyage around the 
world and is completely fitted with Gen- 
eral Electric apparatus, being driven by 
a 150-hp. Diesel engine directly con- 
nected to the propeller shaft. The 
power for the auxiliary apparatus is 
obtained from a 40-kw. direct-current 
Diesel generating set, which not only 
supplies electricity for lighting, pump- 
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ing and similar ship purposes but for 
hoisting the sails, this work being done 
merely by the turning of a water-tight 
master switch mounted on the deck. 





Electricity in Horticulture Again 
Demonstrated. — The practicability of 
forcing plant growth by the use of elec- 
tric light was again demonstrated last 
week by the Westinghouse Lamp Com- 
pany through a display of Easter 
flowers grown in this fashion at green- 
houses in Jersey City. Previous tests 
had established the facts that plants 


Coming Meetings of Electrical 
and Allied Societies 


[A complete directory of electrical 
associations is published in the first 
issue of each volume. See January 5 
issue, page 72, for latest list.] 
Oklahoma Utilities Association—Huck- 

ins Hotel, Oklahoma City, March 

11-13. E. F. McKay, First Nationai 

Bank Bldg., Oklahoma City. 
Association of Electragists, 

Division—McAlpin Hotel, 

March 18. 

Empire State Gas and Electric Asso- 
ciation—Electric Meter Section, 
Hotel Statler, Buffalo, March 20- 21. 
Cc. H. B. Chapin, Grand Central 
Terminal, New York. 

Illinois State Electric 
Hotel Sherman, 
26-27. R. 
Ill. 


Southern Appalachian Water Power 
Conference — Chattanooga, Tenn., 
March 26. J. A. Switzer, Knoxville, 
Tenn, 

Association of Iron and Steel Electri- 
cal Engineers — Fuel-saving confer- 
ence, William Penn Hotel, Pittsburgh, 
April 2 and 3. 

American Institute of Electrical Engi- 
neers—Spring convention, Birming- 
ham, Ala., April 7-11. F. L. Hut- 
chinson, 33 West 39th St., New York. 

American Society of Civil Engineers— 
Atlanta, April 9-12. 

Middle West Division, N. A.— 
Kansas City, Mo. April 9- Be. be M, 
Davis, Bankers’ ‘Life Bldg., Lincoln, 
Neb, 

Missouri Association of Public Utili- 
ties—Kansas City, April 10-12. F. 
D. Beardslee, 315 North 12th St., 
St. Louis. 

Wisconsin Utilities Association—Hotel 
Pfister, Milwaukee, April 17-18. John 
N. Cadby, 445 Washington Blidg., 
Madison. 

Southwestern Division, N. E. 
New Orleans, April 22-25. 
linger, San Antonio, Tex. 

Southwestern Public Service Asso- 
ciation—New Orleans, April 22-25 

N. Willis, Dallas, Tex. 


Eastern 
New York, 


Association— 
Chicago, March 
V. Prather, Springfield, 


L. A— 
S. J. Bal- 


American Electrochemical Society— 
Hotel Bellevue-Stratford, Philadel- 
phia, April 24-26. C. G. Fink, Co- 


lumbia University, New York. 
American Physical Society—Washing- 
ton, April 25-26. 
Wyoming Utilities 
enne, May 65-6. 
Casper, Wyo. 
Nebraska Section, N. E. L. A— 
Omaha, May 8-9. H. M. Davis, 
Bankers’ Life Bldg., Lincoln. 
National Electric Light Association— 
Atlantic City, N. J.. May 19-23. M. 
ren 29 West 39th St., New 
Yor 
National Electrical Credit prsociation 
—Chicago, May 22-23. P. Vose, 
1347 Marquette Bldg., ee 


Electric Power Club— Seaview Golf 
Club, Absecon, N. J., May 26-29. S. 
N. Clarkson, B. F. Keith Bldg., 
Cleveland. 

Electrical Supply Jobbers’ Association 
—Homestead Hotel, Hot Springs, 
Va., June 4-6. Franklin Overbagh, 
411 South Clinton Street, Chicago. 

Associated Manufacturers of Electrical 


Supplies—Hotel Ambassador, Atlantic 
City, N. J., June 24-27. 


Association—Chey- 
H. Chappell, 
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grown from seeds could be forced by 
this method. The Jersey City experi- 
ments were undertaken to determine 
the results with such plants, About 500 
bulbs of various classes were placed in 
the greenhouse under 8-watt tungsten 
lamps in reflectors. The lamps were 
turned on for five hours every night, 
Single tulips bloomed in fourteen to 
eigteen days instead of the usual three 
to three and a half weeks, hyacinths 
in seventeen days instead of four weeks 
and tulips in twenty days instead of 
from four to five weeks. X-ray experi- 
ments designed to destroy bacteria have 
also given promise of success and may 
play a part in eradicating the boll 
weevil, the experts say. 





Washington Water Power Company 
Adds to Capacity.—A 22,500-hp. hydro- 
electric unit for the Washington Water 
Power Company of Spokane has re- 
cently been completed at Long Lake 
and is now in service on the general 
system. The new unit, of which the 
I. C. Morris Department of Cramps 
built the wheel and the General Elec- 
tric Company the generator, is similar 
in capacity and general construction to 
three units heretofore installed at Long 
Lake. It brings the plant up to the 
ultimate capacity for which it was built, 
90,000 hp., and is primarily intended 
for reserve power and peak loads. The 
second unit of the Oroville power plant 
of the Washington Water Power Com- 
pany has also been “put on the line” 
and marks the completion of the work 
begun last July. This installation is 
on the Similkameen River, 34 miles 
from Oroville, and will have a rating 
of 2,150 hp. 





Northern States Developments on St. 
Croix and Mississippi Will Cost $18,- 
000,000.—Surveys have been completed 
and plans are under design for the two 
new water-power plants for the North- 
ern States Power Company on the St. 
Croix River which were referred to in 
the ELECTRICAL WorLpD for January 
19, page 156. One of these will be built 
at Kettle River Rapids about 40 miles 
above St. Croix Falls. The head here 
will be about 80 ft. and the installed 
capacity about 40,000 hp., and the con- 
struction will involve an expenditure of 
more than $5,000,000. The second plant 
will be nearer St. Croix Falls. It will 
have an ultimate developed head of 
about 105 ft. and will involve an ex- 
penditure of approximately $3,000,000. 
Surveys on the two Mississippi River 
sites at Monticello and Otsego have 
been nearly completed, and plans will 
be immediately worked out for submis- 
sion to the Federal Power Commission. 
The total expenditure involved in these 
two developments will be in the neigh- 
borhood of $10,000,000. The main 
undeveloped powers of the Wisconsin- 
Minnesota Light & Power Company, 
operated as a division of the Northern 
States Power system, are three on the 
Red Cedar River and seven on the 
Chippewa River in the vicinity of and 
above Chippewa Falls. Among the 
powers to be developed soon is that at 
Menomonie on the Red Cedar River. 
A new development with a 35-ft. head 
will take the place of the present |ow- 
head plant. 
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Hull, Quebec, Will Build Plant on 
Gatineau River.—The Hull (Quebec) 
Electric Company will go ahead in the 
spring with a hydro-electric plant at 
Paughan Falls, on the Gatineau River, 
about 75 miles north of Ottawa. This 
plant will have an eventual rating of 
100,000 hp. The Hull Electric Company 
is controlled by the Canadian Pacific 
Railroad. 





Civil Engineers Will Discuss Hydro 
Plants and Interconnection in the South. 
—The hydro-electric and industrial de- 
velopments of the South will be the 
principal topics of discussion at the 
spring meeting of the American Society 
of Civil Engineers, to be held at Atlanta 
April 9-12. The meeting will include 
two days of technical sessions inter- 
spersed with trips to points of engineer- 
ing and scenic interest, followed by 
a two-day excursion to inspect hydro- 
electric developments in northern 
Georgia. Prof. Daniel W. Mead, Uni- 
versity of Wisconsin, will give a paper 
on “The Economics of Hydro-Electric 
Development,” and Charles G. Adsit, 
vice-president and executive engineer of 
the Georgia Railway & Power Com- 
pany, will present one on “The Opera- 
tion of the Interconnected Power Sys- 
tems of the South.” 





New York League Listens to Radio 
Broadcasting Problems. — Interesting 
details of experiments in radio broad- 
casting that are being carried out from 
station WEAF of the American Tele- 
phone & Telegraph Company and of the 
financial problem involved were given 
to 550 members and guests of the New 
York Electrical League at the Hotel 
Astor on February 27 by W. E. Hark- 
ness, assistant vice-president of the 
company, who is in charge of the sta- 
tion. It is very clearly indicated, said 
Mr. Harkness, that the radio audience 
desires broadcasting to be raised to the 
highest possible plane. Symphonic 
music comes first in popularity, “jazz” 
comes second, with instrumental and 
vocal music occupying third and fourth 
place. It has also been shown that 54 
per cent of the radio audience desire 
talks over the radio, with a clearly ex- 
pressed demand for educational and 
religious subjects. 





Merger in Southern Tier of New 
York State Authorized. — The Public 
Service Commission of New York has 
authorized the transfer to the New 
York State Gas & Electric Corporation 
of Ithaca of the franchises and proper- 
ties of ten utilities serving smaller 
communities in Delaware, Otsego, 
Herkimer, Broome, Oneida and Cayuga 
Counties. The Ithaca company already 
serves many of the larger cities and 
villages in the southern tier with elec- 
tricity. The companies transferred are 
the Madison Power Company, Solsville; 
the Moravia Electric Light & Power 
Company, the Delaware County Elec- 
tric Light & Power Company, Delhi; 
the Waterville Gas & Electric Com- 
pany, the West Branch Light & Power 
Company, Stamford; the Sullivan 
County Light & Power Corporation, 
Monticello; the Southern New York 
Power Company, Cooperstown; the 
Fleischmanns Light, Heat & Power 
Company, the New Berlin Light & 


ys 
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Power Company and the electric light- 
ing system operated by Stephen H. 
O’Connor at Pine Hill, Ulster County. 





Research Graduate Assistantships at 
University of Illinois.—To assist engi- 
neering research and extend the field 
of its graduate work, the University of 
Illinois maintains fourteen research 
graduate assistantships in the engineer- 
ing experiment station. These assist- 
antships, for each of which there is an 
annual stipend of $600 and freedom 
from all fees except the matriculation 
and diploma fees, are open to gradu- 
ates of approved American and foreign 
universities and technical schools who 
are prepared to undertake graduate 
study in engineering, physics or applied 
chemistry, leading to the degree of 
master of science. Appointment is for 
two consecutive collegiate years, and 
half of the time is required for depart- 
ment work. Applications will be re- 
ceived this year until April 1. The 
nominations are made by the executive 
staff of the station, subject to the ap- 
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proval of the president of the university. 
Additional information may be obtained 
by addressing the director of the engi- 
neering experiment station, University 
of Illinois, Urbana, Ill. 


State Financial Department of Mis- 
souri Bans Proposed Issues of Con- 
tinental Corporation.—Permission has 
been refused by the State Finance De- 
partment of Missouri to the Continental 
Gas & Electric Corporation to issue 
preferred stock in the sum of $5,000,- 
000 and gold bonds amounting to 
$5,700,000 in connection with the Con- 
tinental corporation’s acquisition of the 
Kansas City Power & Light Company. 
This refusal was based on the conten- 
tion of the Deputy Finance Commis- 
sioner that the Continental’s estimate 
of $70,000,000 for all subsidiary com- 
panies was too high by $15,000,000. 
The divergence was over the valuation 
of the Kansas City properties, which 
the application had put at $50,000,000 
and the Deputy Finance Commissioner 
figured at $35,000,000. 





Changes in Personnel 
Accomplishments, Responsibilities, Honors, Appointments and Activities of Mer 
Engaged in all Branches of the Electrical Industry 








P. L. Paxton, who formerly engaged 
in distribution work with the Virginia 
Western Power Company, Clifton 
Forge, Va., has been made assistant 
to the distribution engineer of the Cen- 
tral Hudson Gas & Electric Company, 
Poughkeepsie, N. Y. 

Charles M. Holmes has been ap- 
pointed to the position of superin- 
tendent of steam plant and substations 
with the Porto Rico Railway, Light & 
Power Company, succeeding H. R. 
Whiting, who recently resigned to go 
to Santo Domingo. Mr. Holmes has 
had extensive experience with various 
mining companies in Mexico and with 
the Mexico City Light & Power Com- 
pany. 

Charles H. Lehman, president and 
general manager of the Dictograph 
Products Corporation, New York, re- 
cently resigned. Mr. Lehman has been 
interested in the radio field since the 
early days of the industry and was the 
founder of the Dictograph Products 
Corporation. He has not yet announced 
his future plans, but it is understood 
that he is to head a large radio organi- 
zation now being incorporated. His 
successor in the Dictograph Corpora- 
tion has not yet been selected. 


Arthur B. Lisle, general manager of 
the Narragansett Electric Lighting 
Company, Providence, R. I., was re- 
cently named Rhode Island chairman of 
the New England joint committee of 
thirty lately appointed to investigate 
and report on the proposed St. Lawrence 
River navigation and power project. 
Hon. B. F. Cleaves, Portland, Me., for- 
mer chairman of the Maine Public Util- 
ities Commission, was appointed chair- 
man for Maine, and F. S. Chase, Chase 
Companies, Waterbury, Conn., has been 
placed at the head of the Connecticut 
delegation. 


W. C. Mumaw, who was formerly 
manager of the Aberdeen (Wash.) tele- 
phone system, has been appointed devel- 
opment director of the Grays Harbor 
Light & Power Company, Aberdeen. 
Mr. Mumaw will find new outlets for 
the power being developed on Grays 
Harbor and seek new industries for 
cities in that region. 


George W. Holden has been appointed 
New England manager of the Philadel- 
phia Storage Battery Company, with 
offices in Boston. Mr. Holden has been 
in the storage-battery business for 
more than thirty years, fourteen years 
of which were spent with the Edison 
Storage Battery Company, where he 
worked up from agent to manager of 
the Boston office. He has been active 
in the development of road and indus- 
trial electric truck applications in New 
England and is widely known in central- 
station and industrial circles. 


Clifford Foust, an employee in the 
general engineering laboratory of the 
General Electric Company at Schenec- 
tady, was recently awarded the Insull 
medal for resuscitation, in recognition 
of his use of the prone-pressure method 
of resuscitation in saving the life of 
another employee in the laboratory in 
February, 1923. The medal was pre- 
sented to Mr. Foust in Schenectady 
by C. E. Eveleth, manager of the Gen- 
eral Electric plant there, who acted in 
behalf of Samuel Insull of Chicago, 
donor of the medal. 


Harry T. Edgar, division manager of 
the southern New England and Middle 
Western properties of Stone & Webster, 
Inc., was tendered a luncheon February 
28 at the Boston City Club in honor 
of the twenty-fifth anniversary of his 
joining the Stone & Webster organiza- 
tion. About two hundred persons at- 
tended and telegrams of congratula- 
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tion were received from all parts of 
the country. Mr. Edgar’s first work 
with Stone & Webster was as manager 
of the Lowell (Mass.) Electric Light 
Corporation, and he has held his pres- 
ent post for the past seven years. He is 
a brother of President C. L. Edgar of the 
Edison Electric Illuminating Company 
of Boston. 


Paul L. Bean, formerly chief engineer 
of the Maine Public Utilities Commis- 
sion and well known in the utility field 
for his work in the commission’s sur- 
veys of hydro-electric resources, has 
been elected agent of the Androscoggin 
Reservoir Company, following the death 
of Walter H. Sawyer, with whom he 
had lately been associated in engineer- 
ing practice at Lewiston, Me. 

Fred J. Miller has been appointed a 
member of the Public Service Com- 
mission of Pennsylvania by Governor 
Pinchot, to succeed John W. Reed of 
Clearfield, whose term expired last 
July. Mr. Miller will conduct a survey 
of the electrical power service of the 
state in aid of rural transmission. He 
was formerly president of the Ameri- 
ean Society of Mechanical Engineers 
and has been the engineer member of 
the State Power and Water Resources 
Board since its organization a year ago. 
Mr. Miller was appointed to the com- 
mission for a ten-year term. 


C. T. Mess has resigned as super- 
intendent of the Sacramento (Cal.) 
division of the Great Western Power 
Company to become assistant engineer 
with the California Railroad Commis- 
sion. 

Durham L. Evans has been made gen- 
eral manager of the Gainesville office 
of the Georgia Railway & Power Com- 
pany. 

C. Phillips Kerr, formerly manager 
of the Milford (Conn.) Electrolytic Iron 
Company, has been appointed an engi- 
neer in the division of construction and 
engineering, Stone & Webster, Boston. 

R. L. Butler, formerly connected with 
the Metropolitan Edison Company, 
Reading, Pa., has recently entered the 
engineering department of the Central 
Hudson Gas & Electric Company at 
Poughkeepsie, N. Y. 

C. F. Schoonmaker, formerly identi- 
fied with the Commonwealth Edison 
Company of Chicago, has joined the 
general power staff of the Central Hud- 
son Gas & E:ectric Company, Pough- 
keepsie, N. Y. 

Henry P. Full, formerly credit man- 
ager of the Western Electric Company, 
Inc., Seattle, has been made credit man- 
ager of the M. S. Wright Company, 
manufacturer of vacuum cleaners, with 
headquarters at Worcester, Mass. 

Robert Frankston, central district 
manager of the M. S. Wright Company, 
Worcester, Mass., with headquarters in 
Chicago, has been appointed sale pro- 
motion manager of the company. Mr. 
Frankston will be stationed at Wor- 
cester. 

L. A. Francis, formerly representa- 
tive on the Pacific Coast for the Gilles- 
pie-Eden Corporation, manufacturer of 
electric clothes washers, has been ap- 
pointed representative in northern Cali- 
fornia for the Automatic Electric 
Washer Company, Inc., Newton, Iowa, 
with headquarters in San Francisco. 
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Llewelyn B. Atkinson, Eminent 
British Engineer 


Llewelyn B. Atkinson, noted British 
engineer, is by birth a Welshman, a 
native of Builth Wells, Breconshire. 
After completing his engineering train- 
ing at King’s College, London, he was 
apprenticed at the Airedale Works of 
Kitson & Company, locomotive builders 
of Leeds, and in 1886 became articled 
to Goolden & Trotter of London and 
Halifax, where he engaged in designing 
and experimental work in connection 
with dynamos. In 1887 he commenced 
work on the application of electricity to 
mining, and following the retirement 
of Mr. Trotter, in 1888, he became a 
partner in the firm of Goolden & Com- 
pany, which one year later removed to 
London. In 1893, when the company 
was amalgamated with Easton & An- 
derson under the title of Easton, Ander- 





ATKINSON 


L. B. 


son & Goolden, Ltd., Mr. Atkinson 
became a director of the new company, 
from which he retired in 1897. His 
next undertaking was the founding in 
1900, in association with the late P. J. 
Fawcus and others, of the Trafford 
Power & Light Supply Company, Ltd., 
of which company he was director for 
nearly twenty years. In 1903, when 
W. T. Glover & Company, Ltd., was 
reorganized, he was invited to become 
a director, a post which he occupied 
for about seventeen years, being for the 
greater part of that time in charge of 
the London office. The business was 
recently purchased by Vickers, Ltd., 
and he was asked to remain on the 
board, but retired on account of his 
many other occupations. 

Mr. Atkinson has been a prominent 
member of the Institution of Electrical 
Engineers since being admitted to mem- 
bership in 1900, having served as a 
inember of the council, vice-president 
and president. He has also been ac- 
tively connected with the Cable Makers’ 
Association and the British Engineering 
Standards Association and is at the 
present time chairman of the British 
Electrical and Allied Industries Re- 
search Association. The numerous 
papers he has read before engineering 
bodies and his contributions to elec- 
trical journals on financial as well as 
electrical subjects reflect the complete- 
ness of his technical knowledge. 
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G. L. Wilder has been made superin- 
tendent of the new district recently 
organized by the Georgia Railway & 
Power Company at Cornelia. 

E. E. Anderson has been made sales 
manager of the Middle West territory 
for the Majestic Electric Appliance 
Company, San Francisco. 

H. W. Woeber, representative in the 
Rocky Mountain territory of Landers, 
Frary & Clark, New Britain, Conn., has 
been transferred to Salt Lake City, 
Utah. 


Frank N. Cooley, for the past ten 
years associated with the Seattle branch 
of the Western Electric Company as 
sales manager, has been transferred to 
the Duluth (Minn.) offices of the com- 
pany, where he will become manager. 

P. B. Miller of the Simplex Electric 
Heating Company, Cambridge, Mass., 
has been transferred from the South 
Atlantic States to the Pacific Coast, 
with headquarters in San Francisco, to 
succeed R. C. W. Sibley, resigned, 

T. J. Russell, formerly connected with 
the United Engineering Company of 
New Haven, Conn., recently joined the 
general commercial department of the 
Central Hudson Gas & Electric Com- 
pany, Poughkeepsie, N., Y., as special 
representative. 

J. H. Kelly, formerly manager of the 
Tacoma branch of the Western Electric 
Company, has been made sales man- 
ager of the company’s Seattle office, 
succeeding Frank N. Cooley, recently 
transferred to Duluth. Mr. Kelly has 
been associated with the company’s 
Tacoma office for the past five years. 

Lawrence W. Wallace of Washington, 
executive secretary of the American 
Engineering Council, has been re-elected 
president of the Eyesight Conservation 
Council of America, which from its 
national headquarters in New York City 
is conducting a nation-wide campaign 
to promote better vision in education 
and industry. This council is working 
with the American Engineering. Stand- 
ards Committee in the preparation of a 
national lighting code. 
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Obituary 





Norman G. Meade, formerly con- 
nected with the Westinghouse Electric 
& Manufacturing Company and later 
with the Southern Electrician, was 
drowned last week while swimming in 
the Y. M. C. A. pool at Auburn, N. Y., 
the fatality being attributed to a heart 
attack while in the water. Mr. Meade 
had also been identified with the pub- 
licity department of the New York Edi- 
son Company. 


William Davenport Olmstead, a 
director of the Niagara Falls Power 
Company and an official in several in- 
dustrial companies on the Niagara 
frontier, died on Sunday, February 17, 
in St. Augustine, Fla., as the result of 
a heart attack. Mr. Olmstead was 
born in New York City in 1842 and 
removed to Buffalo about thirty years 
later. He was vice-president of the 
Hydraulic Power Company for four 
teen years and upon its merging with 
the Niagara Falls Power Company wa: 
elected to the board of directors. 
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Commission 


Rulings 


Rural Customers Permitted to Choose 
Type of Meter.—Dismissing a com- 
plaint against the farm rates of the 
Cambridge - Albion Electric Company 
and declaring that to supply rural 
service at the same rate as village 
service would constitute discrimination, 
the Wisconsin Railroad Commission, 
however, permitted rural customers 
with a power load of from 1 hp. to 
2 hp. to choose whether this load 
should be supplied through lighting 
meters or through power meters. 





What Constitutes a Public Utility? — 
Abandonment of Service. — Declaring 
that an electric company which has 
offered to furnish its product to the 
public by contract or otherwise, has 
sold electric appliances to residents, and 
has continued to furnish service, using 
streets and alleys by consent of a town- 
ship board, is a public utility, and that 
as such it cannot, under the laws of 
North Dakota, abandon service without 
first having obtained permission from 
the commission, the North Dakota 
Board of Railroad Commissioners or- 
dered the Fried Company of Spiritwood 
to resume the operation of its plant 
and to continue to operate it until 
permitted to discontinue them by the 
commission, to which application for 
better rates could be made. 





Discrimination Between Customers of 
Same Company in Different States.— 
Discussing a complaint made in the 
recent Southern Power Company rate 
case to the effect that if the increase 
sought were granted, there would re- 
sult discrimination between customers 
in North Carolina and customers in 
South Carolina, the North Carolina 
Corporation Commission said: “The 
testimony of the petitioner is that it 
has always had one schedule of rates 
in effect applicable to its entire system. 
Its rate schedules have from time to 
time been revised, but contracts for the 
sale of electrical energy have at all 
times and in both states been made in 
strict accord with the schedule of rates 
in effect at the time such contract was 
made. It is true that with respect to 
contracts made in South Carolina prior 
to 1921 such contractors will have a 
lower rate than other customers in 
either North Carolina or South Caro- 
lina during the continuance of such con- 
tracts. With respect to this situation, 
the North Carolina Supreme Court has 
sail: ‘We do not think that a proper 
consideration of the record will dis- 
close that any unlawful discrimination 
of a substantial kind and amount would 
necessarily and as a conclusion of law 
result by reason of the South Carolina 
contracts referred to. There is evidence 
to the effect that the apparent differ- 


ence in prices in the great bulk of the 
Sou h Carolina contracts is because the 
mill; in that state, as units, are much 
larger consumers of power than here 
and can therefore and on that account 
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purchase the energy at a lesser rate, 
and otherwise we do not discover in the 
record any evidence that a contract in 
South Carolina at a lower rate, volun- 
tarily made by the power company, is 
in like condition and circumstances with 
those in this state and which are the 
subject matter of these regulations.’ ” 
The court, as cited by the commission, 
went on to say that the powers of the 
North Carolina regulating body in its 
own state could not be affected by con- 
ditions in another state where it was 
without jurisdiction. 





Municipality Censored for Not Tak- 
ing Advantage of Primary Contract 
with Central Station.—In increasing the 
rates of the municipal plant of Elkhorn, 
Wis., the Wisconsin Railroad Commis- 
sion censured the management for not 
taking advantage of the primary con- 
tract held by the city with the Wis- 
consin Gas & Electric Company through 
which it had the opportunity to pur- 
chase energy at a more favorable rate. 
The commission found that had the 
primary rate contract been in force 
during the twelve months of 1922 a 
saving of $4,657 would have been made 
to the city and that similar results 
would have been had in other years. 
The commission also strongly criticised 
the city for its laxness in bookkeeping 
methods as exemplified by the fact that 
no effort was made to provide for 
a proper distribution of expenditures 
to capital, retirement and operating 
accounts. 


Recent Court 


Decisions 





Writ of Prohibition Granted Against 
Oklahoma Commission.—The Supreme 
Court of Oklahoma has, at the instance 
of the city of Tulsa, issued a writ of 
prohibition against the Oklahoma Cor- 
poration Commission forbidding it to 
enforce an order relating to the re- 
moval of street-car tracks. Denying 
any statutory right of the commission 
to take such action against the will 
of the city, the court said: “Prohibition 
is the proper remedy where an inferior 
tribunal assumes to exercise judicial 
power not granted by law or is at- 
tempting to make an unauthorized ap- 
plication of judicial force, and the writ 
will not be withheld because other con- 
current remedies exist, it not appear- 
ing that such remedies are equally 
adequate and convenient.” (221 Pac. 
1,000.) * 





Measure of Damages for Permanent 
and Temporary Overflow of Land.—In 
Welsh vs. Elk River Power & Light 
Company, a suit by landholders for 
damages from flooding because of the 
increase in height of the power com- 
pany’s dam, the Supreme Court of Min- 
nesota held that the award for damages 
made in the lower court was not sus- 
tained by the evidence, and remanded 





*The left-hand numbers refer to the volume 
and the right-hand numbers to the page of 
the National Reporter System, 
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the case for retrial, laying down the 
following rules: (1) The measure of 
damages for overflowing land where 
the flooding is to be permanent is the 
diminution in the value of the land; 
where the flooding is not to be perma- 
nent it is the diminution in the rental 
value of the land. (2) A finding that 
plaintiff is entitled to a specified sum 
for the damages which had accrued 
prior to the trial cannot be sustained 
where there is no evidence as to the 
rental value of the land nor as to the 
extent to which its rental value had 
been diminished. (3) Where land is 
conveyed subject to the flowage caused 
by the dam then existing or which 
might be built in the future, it will be 
presumed, in the absence of anything 
indicating the contrary, that the parties 
contemplated the continuance of exist- 
ing conditions without any radical 
change and did not intend to create 
an unlimited right of flowage. (196 N. 
W. 649.) 





Use of Right-of-Way by Grantor for 
Lumber Storage Did Not Violate Ease- 
ment.—The California Oregon Power 
Company was sued by one Kesterson 
and his insurers for damages because 
of the destruction by fire of a sawmill 
and of lumber owned by him, the fire 
arising because of the alleged care- 
less construction and maintenance of 
the company’s high-tension line, which 
crossed the plaintiff’s property on a 
right-of-way which the grantor, whose 
lessee Kesterson was, had reserved the 
right to cultivate or “otherwise use 
and enjoy.” The company maintained 
that Kesterson by piling his lumber 
upon the right-of-way to a great height 
had unduly encroached upon it and 
become a trespasser, and that he could 
not recover because of a breakage of 
wires which caused one or more of 
them to fall upon the lumber and ignite 
it. The trial court found for the 
defendant, but the Supreme Court of 
Oregon has reversed this judgment and 
ordered a new trial, declaring “that 
where owner of an easement for a 
power line 50 ft. wide could make no 
other use of the surface except to set 
its poles at wide intervals therein and 
to inspect and repair its power line 
suspended 35 ft. above the ground, use 
of a lumber yard on such way where 
no lumber was piled at a height nearer 
than 20 ft. to the wires cannot be said, 
as a matter of law, to violate the ease- 
ment right. The claim that the use de- 
scribed is in direct conflict with the 
character, nature, and purposes of the 
easement, in order to be available to 
defendant as a defense, must,” the court 
added, “be developed by competent evi- 
dence based upon appropriate pleadings. 
Whether plaintiff Kesterson, as_ the 
lessee of defendant’s grantors, had the 
right to use the right-of-way in any 
manner or to any extent as a lumber 
yard, or to place any lumber whatever 
thereon, depends upon the extent of 
defendant’s easement, as the same may 
be established and determined at the 
trial, in accordance with the rules above 
stated, when considered in relation to 
a claim of a right by the servient owner 
or his assigns to establish and maintain 
a lumber yard on the right-of-way.” 
(221 Pac. 826.) 
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Servicing of Electric Trucks 


Responsibility of Both Manufacturer and Central Station for Success 
of Installation Before and After Sale of Equipment— 
Need for More Team Work 


By A TRANSPORTATION ENGINEER 


HERE is one phase of electric 

vehicle sales work which de- 
serves more consideration from the 
different branches of the industry 
if installations economically justified 
are to continue “sold” and to give 
lasting satisfaction to their owners. 
I refer to the ever-present question 
of servicing, including the provision 
of adequate garage facilities and 
proper charging apparatus. If any 
reader of these lines has ever gone 
through the grueling job of investi- 
gating a “proposition” for electric 
truck: application, preparing esti- 
mates of equipment and operating 
cost, for a “hard-boiled prospect,” 
and finally winning out on the 
sale against the open competition of 
others, he will appreciate the result- 
ing desire of the successful sales 
agent to keep his product satisfac- 
torily at work once it gets into the 
field. To have an installation turned 
down or withdrawn for use else- 
where because what ought to be 
minor isues do not work out right 
is disheartening and at the same 
time is wasteful. 


AGENTS LESS FREE WITH 
RECOMMENDATIONS 


No sensible agent of an electric 
truck manufacturer would recom- 
mend his equipment for service in 
situations economically unjustified. 
The old days when vehicle makers 
urged central-station companies to 
buy their product to show their 
faith in electric transportation have 
passed away. Today the utility pur- 
chasing electric trucks does so after 
a thorough investigation of their fit- 
ness for the problem in hand, and so 
does the intelligent industrial and 
mercantile user. Once the suitabil- 
ity of the electric truck—road type 
or industrial type—for a given in- 
stallation is determined, all should 
be plain sailing for the manufac- 


turer, the central station and the 
prospective owner. 

Unfortunately a great many 
central-station power sales engineers 
give only passing thought to the 
economic place of electric trucks in 
the industrial world, and because 
many of the batteries have in the 
past been charged in mill plants, the 
attractiveness of this load as an 
object has been overlooked. As a 
result, too often makeshift charging 
arrangements have been provided; 
the recommendations of the truck 
manufacturer have received little 
attention as regards garaging, main- 
tenance, inspection and charging 
facilities, and the purchaser and the 
central station have tried to get 
along without having the proper 
facilities. 


MAKESHIFT CHARGING 
ARRANGEMENT 


The temptation to use old motors, 
controllers and generators either on 
lease or by sale for battery charging 
by the truck owner is considerable. 
If this is done, it may easily work 
out that at some critical time the 
equipment may fail, or if it con- 
tinues in service, it may prove 
entirely inadequate to meet the 
service requirements. Charging 
arrangements of insufficient capacity 
to assure a proper operating sched- 
ule react upon the truck service. In 
one instance where an old belt-driven 
motor-generator set was leased to 
the purchaser, with the expectation 
of serving four road trucks, eight 
trucks constituted the fleet and at 
times units went upon the streets only 
half charged. 

Shortage of space in the garage 
hampered operations, and finally the 
trucks were withdrawn by the owner 
to another place, largely because of 
insufficient co-operation between the 
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the installation and in working out a 
proper schedule of equipment for it. 
Had they hewed close to the line 
instead of trying to cut corners for 
the purchaser and for themselves in 
expenditures for an adequate layout 
of apparatus the upshot might have 
been different. 


MorRE TEAM WORK NEEDED 


It is a fair statement that the 
electrical industry is still suffering 
from inadequate engineering and 
economic data upon both road-truck 
and_ industrial-truck applications, 
especially as regards servicing re- 
quirements. There is great need of 
every one’s getting “into phase,” 
so that a united front may be pre- 
sented to the prospective purchaser 
on the question of adequate equip- 
ment. Cheap installations of charg- 
ing apparatus are trouble brewers in 
not a few cases. Competition be- 
tween manufacturers is well enough, 
but whatever the proposed arrange- 
ment of equipment, all the people in 
the industry concerned with it should 
agree upon first-class practice and 
thus make their propositions accord- 
ingly. 

Probably more missionary work 
needs to be done by the battery sales 
engineer, the truck maker and the 
control manufacturer along the line 
of emphasizing to the central- 
station man the value of the battery- 
charging load as an off-peak business. 
In too many cases the central- 
station people have not had enough 
experience with truck service to 
appreciate the engineering and com- 
mercial requirements of the service 
station. It will be the fault of the 
manufacturer if future co-operation 
along this line is overlooked, for 
most central-station engineers are 
open-minded men, glad to do their 
part in recommending high-grade 
practice to customers once they un- 
derstand the requirements. 

I am inclined to think there has 
been too much solo playing in the 
past in seeking to harmonize electric 
truck service with the needs of mod- 
ern industry. The truck manu fac- 
turer has “uncovered” his prospeet 
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and made his study and provnsals; 
the battery man has quoted over the 
telephone on what he estimates may 
be needed, or else has merely been 
called upon to give a price on a 
stated size and rating of cells; the 
control and charging equipment 
people have worked on the proposi- 
tion from their angle, with pretty 
limited conditions specified, and the 
utility man has looked up his feeder 
conditions, scoured around for low- 
cost charging equipment = and 
addressed the truck user with a dis- 
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sertation on rates. I firmly believe 
that if all of us get together and 
stand firmly for first-class practice 
and adequate equipment and facil- 
ities, the sale of electric trucks will 
proceed on a much more substantial 
basis. 

A larger percentage of units will 
remain in service, and more repeat 
orders will follow from the satisfied 
customers who are parties to a devel- 
opment profitable within its eco- 
nomic field to every branch of the 
electrical industry. 





A Resale Policy on Radio 


How the Conflict Between Radio Dealers and Large Industrial 
Buyers Who Expect Wholesale Discounts 
Has Been Met 


By J. E. LIvor 


Secretary and Sales Manager Pettingell-Andrews Company, Boston 


HE time has arrived when every 

distributor of radio material 
must establish a definite policy show- 
ing a substantial differential between 
the reseller of radio material and the 
dealer or industrial plant that sim- 
ply buys for personal use or for em- 
ployees’ use. It is not difficult to ap- 
preciate the position which every 
electrical house has been placed in 
on this material. We, for example, 
have many industrials who purchase 
from us anywhere from $20,000 to 
$100,000 worth of electrical mate- 
rial a year. They naturally think 
they are entitled to as good a price 
on radio merchandise as the dealer. 
From the standpoint of purchasing 
power this may be true, but from the 
standpoint of ethics and policy it is 
net the case. We believe that if such 
a practice is permitted to continue 
it will ultimately be the cause of de- 
stroying the proper resale channels 
of the radio industry. 


RIGHT DESPITE RISK 


Believing that it is our duty to 
take a constructive step designed to 
foster the interests of the dealer 
and therefore reflect beneficially on 
the radio industry as a whole, we 
have decided that our discounts to 
our customers who are not radio 
dealers and who do not stock radio 
merchandise for resale and render 
service should be—for both tubes 
and other radio merchandise—15 per 
cent. This was made effective 
February 5. 

In taking this stand we are, of 
course, more or less endangering a 
large volume of business, owing to 
the fact that a number of important 


organizations will believe that they 
are being unfairly treated. We are 
confident, however, that in the long 
run the fairness and justice of this 
policy will be recognized by all con- 
cerned. 

We have taken this’ matter 
up direct with our industrial and cen- 
tral-station customers, defining our 
policy and demonstrating our desire 
to convince these people that it will 
be to their advantage to make their 
purchases of radio material direct 
from their local dealers. Moreover, 
in our desire to give all possible sup- 
port to our dealers, we have advised 
them that if any dealer can prove 
conclusively to us that he has been 
in touch with a customer on radio 
material who has purchased directly 
from us through some other purchase 
source than a legitimate radio dealer, 
we will render a credit upon receipt 
of such proof covering the difference 
between the price at which the mate- 
rial was sold by us and the regular 
radio dealer’s discount. This un- 
qualified guarantee gives absolute 
and complete protection. The only 
thing that we expect from the dealer 
is definite proof connecting him with 
the transaction. 

We have endeavored to interpret 
this policy to our many industrial 
and utility customers by a frank 
statement which may be of some in- 
terest to others who have been wag- 
ing the same conflict, whether in- 
terested in this or some other field. 
Our statement reads as follows: 


It is always true that in connection 
with the development of any industry 
changes take place so rapidly that it is 
difficult, if not impossible, to settle upon 
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a definite policy governing the routine 
of business procedure. This has been 
especially true of the radio industry, 
which has grown by leaps and bounds 
within a very few years and has become 
today an ‘important factor among the 
other industries of the country. Grad- 
ual progress has been made toward 
stabilization along various lines, and 
we are now taking definite steps to out- 
line a settled policy on the resale of 
radio material, in order to do what we 
can to stimulate the growth of the in- 
dustry and the prosperity of all those 
connected with it. 


DUE THE DEALER 


Heretofore it has been possible for 
large wholesale buyers of electrical ma- 
terial who do not handle radio material 
for resale purposes to purchase radio 
material direct from the distributor at 
practically the radio dealer’s price. 
This has been ruining the dealer’s busi- 
ness, and must necessarily stop for the 
benefit of all concerned. The dealer 
who stocks radio for resale and renders 
service to the public in your particular 
city or town is naturally entitled to a 
greater margin of profit than any other 
class of trade. It is his bread and 
butter. It is likewise to your interest 
to help him get it. In fact, a number 
of successful radio dealers in your 
vicinity would unquestionably add ma- 
terially to its prosperity. 

Therefore, in order to give the radio 
dealer the protection to which he is en- 
titled, your discounts on radio material 
on and after February 5 will be for 
both tubes and other radio material 15 
per cent. We are endeavoring to ar- 
range it so you may purchase this ma- 
terial at these discounts through the 
established radio dealers in your vicin- 
ity, which will often enable you to get 
immediate delivery and save costs of 
transportation and service. 

It will be far more to your advantage 
to purchase radio material through your 
dealer at these discounts, as he will in- 
stall the apparatus at a small charge 
and will render you continuous service. 
We, on the other hand, as distributors, 
obviously are not in a position to render 
retail service and would simply deliver 
the radio material f.o.b. shipping point. 

We feel certain you will agree that 
the success of any business must be 
based on a definite, set policy, con- 
scientiously maintained, and we are 
confident that the executives of a con- 
cern as big and broad as yours will rec- 
ognize the position of the distributor 
and dealer and will extend the co- 
operation that the best interests of the 
industry require. 


APPRECIATION BY THE TRADE 


This ruling, we are glad to say, 
has met with a very generous recep- 
tion on the part of our industrial 
customers and among the central sta- 
tions. We have received letters ex- 
pressing appreciation of our fairness 
in the situation and accepting the 
condition. Very few criticisms have 
been heard. The dealers naturally 
are very much encouraged and will 
undoubtedly benefit greatly by the 
releasing of this business to them. 
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Business Conditions 


Survey of Important Developments in the Electrical Market Including Data on 
Production, the Sales Outlook, Credits, Exports, the Metals and Other 
Conditions Affecting Cost, Supply and Demand 





try continues on a very satisfac- 

tory and optimistic basis, in spite 
of the fact that there is a well-evi- 
denced spirit of caution very apparent 
throughout the country. Although 
political activities now rampant in 
Washington undoubtedly breed uncer- 
tainty, the prospect in the electrical 
industry is none the less most encour- 
aging. Building construction, central- 
station expansion and plentiful money 
are all stimulating influences. 

Strong markets are reported from 
all sections; business in New England 
and the Southeast is particularly good, 
and the Pacific Coast has responded 
to the breaking of the drought with a 
substantial enlivening of business. The 
market for household appliances, in- 
cluding ranges, is exceedingly promis- 
ing. A very large building program 
lies ahead, and central-station expan- 
sion. continues unabated. Industrial 
buying is sluggish, with automobile 
manufacturers and paper mills pro- 
viding the best market at present for 
electrical materials. 

New England reports deliveries good 
with a strong demand in the appara- 
tus and appliance field. Power com- 
pany buying and an active radio mar- 
ket are the principal points of interest 
in the New York district. In the 
Middle West central-station activities 
are prominent and there is a good gen- 
eral demand. On the Pacific Coast two 
large street-lighting contracts were 
awarded and general business is quick- 
ening materially. 


Bes ene in the electrical indus- 


Small Rectifiers 
Moving Actively—Stocks Low 


ALES of rectifiers are excellent at 

present, the growing popularity of 
higher-grade radio equipment being re- 
sponsible for an unusually heavy de- 
mand upon manufacturers. Production 
is going through the factories ona 
fairly satisfactory schedule, but de- 
liveries are none too prompt in view of 
the increasing volume of business, and 
jobbers’ stocks are being maintained 
only with difficulty; in fact, it would 
not take Jong virtually to clean out the 
warehouses in some sections. Although 
material is in good supply and labor 
conditions are reasonably good at this 
time, factory stocks are not being in- 
creased to any great extent on account 
of the heavy demand. 

At present the demand for 2-amp. 
rectifiers outruns that for 5-amp. 
units, although a consistent sales effort 
is being made to popularize the rec- 
tifier for charging both automobile and 
radio batteries. There is a possibility 
that the production of rectifiers for 
railway signal battery charging will 
mount considerably in volume this 
year, as the convenience of this equip- 
ment becomes better appreciated. Large 
rectifiers for street-lighting service are 


moving at the normal rate. Prices are 
steady and there is no indication of any 
changes. 


Steel-Pole Demand Increases— 
Deliveries Good 


LTHOUGH a slight seasonal fall- 

ing off in the demand for steel 
poles occurred during January and 
February, the market is good, one large 
manufacturer reporting that his total 
volume of business for 1923 was 25 
per cent greater than that in 1922, and 
business in 1924 is expected to be at 
least as good as in 1923. The present 
sales decrease is interpreted to be 
merely seasonal, and since business 
prospects are good, the sales curve is 
expected to ascend again as soon as the 
spring buying commences. 

There is a growing tendency for 
utilities to construct  better-looking 
lines, whether steel or wood poles are 
used. Well-kept physical property is 
considered of very definite value in 
impressing upon its customers the 
permanency and stability of the utility. 
Such improvements are expected also 
to promote the sale of company 
securities. 

Deliveries on any size of steel poles 
are now on an average basis of two 
weeks after the receipt of the order, 
which is much better than last fall. In- 
creased manufacturing experience, in- 
creased manufacturing facilities, better 
deliveries of raw material and larger 
stocks all contribute to improve the de- 
livery situation. No price changes 
have occurred for more than a year and 
mone are expected unless there should 
be radical change in the price of 
steel. 


German Competition Keen in 
China Electrical Trade 


ERMAN engineering firms, in spite 

of depression, are making steady 
progress in the China electrical trade. 
Announcement has just been made of 
the successful installation of an 8,000- 
kw. turbo-generator of German ‘nanu- 
facture in a power station in the 
Chinese-controlled part of Shanghai. 
The erection of another turbine of the 
same capacity and make and at the 
same power station is expected to be 
completed in the next two months. In 
addition all the machinery, transmission 
apparatus and transformers for a new 
power station situated near Tsiyuyen 
on the Shanghai-Nanking railway, to 
supply the cities of Changchow and 
Wusih, are also of German manu- 
facture. 

Germany has built up a large busi- 
ness in China during the last two years, 
although no figures are available as to 
the increase. English and American 
firms are feeling keenly this German 
competition for all machinery and elec- 
trical equipment contracts. 
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Power Company Buying and 
Radio Active in New York 
District 
LTHOUGH there is a good volume 

of business in the New York dis- 
trict, the spirit of caution is_ stil] 
strongly evident, owing principally in 
the common opinion to uncertainty ove: 
the political situation. Central-station 
buying is probably the _ strongest 
feature of the market, while the sale 
of industrial equipment is sluggish. 

In general motors are moving slowly, 
but there is a fair demand for standard 
machines not larger than 25 hp. 
Manufacturers are taking this oppor- 
tunity to lay up a stock of motors to 
meet the increased demand which is 
very confidently looked for. 

Plans for expansion are now being 
made in several industries with a 
view to the further use and the more 
intelligent application of electricity to 
their requirements so as to increase 
efficiency and reduce costs. Power 
transformers are in good demand, 
while the movement of distribution 
transformers, which is satisfactory at 
the present time, is expected to show 
some very good increases with a strong 
market continuing over a long period. 

In the jobbing industry all lines are 
holding up well. The open weather has 
continued to favor building construc- 
tion and to sustain the demand for 
building supply lines. Prices remain 
firm with no indication of any marked 
changes. Radio apparatus is moving 
particularly well and has exceeded all 
expectations. The results so far this 
year have brought much encourage- 
ment to the industry, and a naturally 
optimistic feeling prevails. 


Trade Well Sustained in 

New England District 

ENTRAL-STATION construction 

continues an important factor in 
the New England electrical market 
with marked activity in substation con- 
struction and wide interest in remote 
automatic and semi-automatic control. 
Pole-line hardware is moving excep- 
tionally well and the general program 
of central-station expansion is moving 
forward without abatement. Apparatus 
manufacturing is very active and ap- 
pliance sales are gaining. Prices stiff- 
ened on Monday in bare weatherproof 
and slow-burning wire about half a 
cent per pound, and on Tuesday an ad- 
vance in rubber-covered wire was im- 
minent. Brass tubes and_ other 
products rose 4 ent to % cent per 
pound on the »rice sheets of one very 
large manufacturer. Deliveries are 
good barring slip-ups occasionally en- 
countered in the machinery field due to 
manufacturing difficulties. 

Trustees of the Boston Elevated Rail- 
way last week ;oiced the need or legis- 
lation favorable to the raising or $10 
000,000 for new construction an! 
equipment. General railroad buying 
however, is n 4 .and-to-mouth basis 
much encumbered by the issuance «’ 
many small requisitions upon jobber- 
stocks. Jobbers report a very large 
volume of inquiries, but there is un- 
doubtedly some hesitation as to large 
commitments. Building contracts 1 
New England for the week endinz 
February 26 totaled $3,319,400 against 
$2,933,700 a year ago. 
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Central Stations Active in Middle 
West—General Conditions Good 


ENTRAL-STATION purchases for 

extensions in the Middle West are 
going ahead at an active rate. Most 
of this ordering is confined to standard 
equipment necessary for extensions, in- 
cluding wire, outlet boxes and fittings. 
A large quantity of this equipment has 
been bought because of the feeling that 
prices will not long remain at their 
present level. Building construction 
contracts actually awarded for Feb- 
ruary are about 23 per cent in excess of 
last year’s figures. Hotel and indus- 
trial heating sales have been good and 
conduit demands have been normal with 
firm prices and steady deliveries. Ap- 
pliance sales remain on a firm basis 
with no outstanding demand on any 
type. Radio demand continues active 
and there is still a shortage on tubes. 

The electrical trade closed a very 
busy and profitable month in February. 
It is anticipated that this activity will 
continue in March, and there is general 
optimism throughout the Central and 
Northwestern districts. This condition 
is particularly true in the Iowa section, 
especially around Des Moines, where 
extensive building programs are being 
contemplated, which will require large 
quantities of wiring materials. 

The wire market is passing through a 
price fluctuation. One manufacturer 
has withdrawn all his outstanding quo- 
tations, stating that the present price 
of copper will make it imperative to 
sell wire at an increased base of 2 cents, 
and two other manufacturers have in- 
creased prices on No. 14 solid wire. 


Southeast Enjoying Strong 
Market—Construction Active 


NUSUALLY inclement weather 

has interfered somewhat with the 
demand for electrical construction ma- 
terial this week, but the near approach 
of spring is a great stimulus, and a 
volume of business is promised in ex- 
cess of that realized in this section for 
some time. The activities of the 
larger power companies looking toward 
the development of new territories and 
additions to existing distribution sys- 
tems are causing a brisk demand for 
poles and pole-line hardware. The sus- 
tained heavy building activities through- 
out the section presage a large demand 
for schedule material, though for the 
past thirty days the demand in this 
line has been somewhat spotty. 

Orders on panelboards and_ the 
more expensive iris of safety switches 
are satisfactory, ‘with prospects bright 
for the demand during the spring and 
summer. Heating devices generally 
are soing well, and jobbers are stock- 
ing heavily in flatirons in anticipation 
of sales campaigns to be put on gen- 
erally over the Southeast during the 
next few months. 


_ The education of the public in 
Improved and_ efficient commercial 
illumination are meeting with fair suc- 
cess, and this is to some extent re- 
flecte’ in the excellent sales of lamps 
reportcd by all jobbers. Recent an- 
nhounccments regarding the introduc- 
tion of new models of radio equipment, 
which are promised only on long 
delivery, have tended to slow up 
Sales in this line, but this is expected 
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to be but temporary. One of the larg- 
est jobbers of this equipment reports 
that his February business was excel- 
lent, with the prospects of even bet- 
ter sales in March. 


Conditions Better on Pacific Coast 
—Rainfall Creates Optimism 


N IMMEDIATE return of optimism 

and better trade conditions on the 
Pacific Coast have followed as a result 
of recent state-wide rains which have 
broken the long drought and have pre- 
vented serious consequences. Two 
twenty-five-thousand-dollar street-light- 
ing contracts were recently awarded 
near San Diego and an interesting in- 
quiry is reported from the Northern 
Valley district. 

Copper has exhibited more strength, 
and many good weatherproof wire sales 
were reported. Rubber-covered wire 
business is running close to that of 
last year even without the stimulus of 
constant price increases. There has 
been an increasing number of orders 
for special snap and other switches for 
incorporation in articles manufactured 
on the Pacific Coast, several such 
orders, averaging $3,000 each, having 
been forwarded to Eastern factories. 

The recent decrease in conduit boxes 
has loosened orders which were held 
on the expectation of a prospective de- 
crease. The conduit market is some- 
what unsettled at present, there being 
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a tendency to smaller orders and scat- 
tered purchases with local stocks gen- 
erally good. Appliance sales have 
somewhat increased, with sewing ma- 
chines ranking as proportionate best 
sellers, vacuum cleaners selling well 
and washers and ironers rather quiet. 
Radio business is good and is approach- 
ing its 1923 volume on a more stable 
basis. Collections are reported good, al- 
though credit is rather cautious. 


The Metal Market 


HE past week showed an inter- 
esting advance in the price of cop- 
per. The zinc market, on the other 
hand, has declined owing to a de- 
creased willingness to buy on the part 








NEW YORK METAL MARKET PRICES 





Feb. 27, 1924 March 5, 1924 


Cents per Cents per 
Pound Pound 
Copper, electrolytic... . 13% Bt _" 
Lead, Am. 8S. & R. price 8.90 
Antimony. oe 11.00-11.50 i it 
Nickel, ingot. sacs 26-30 26-30 
TMM To ccka. coec. re 7.05 
i Rina Uh iw wen 54.875 56} 
Aluminum, 98 to 99 per 
CR Seo sates ode 27 27 








of consumers. Lead remains in a 
strong position and only a small amount 
of the metal is available for prompt 
shipment. Tin continues to display an 
upward tendency with occasionally a 
slight setback in its advance. 





1924, COMPARED WITH 


CORRESPONDING MONTH IN 1923 





Generators: — January—— 
Direct-current: 1923 1924 
Under 500 kw... $62,021 $81,508 
500 kw. and over........ 127,092 75,174 
Alternating-current: 
Under 2,000 kva..... 19,819 19,349 
2,000 kva. and over 99,890 145,529 
Steam-turbine generator sets... * 1,900 
Accessories and parts for gen- 
erators 90,108 162,328 
Self-contained lighting outfits. 66,246 69,261 
Batteries: 
PONG Sccawdssicncs * 64,299 
Other primary........... 97,324 48,572 
TS... oman w adnan’ 4 221,721 215,804 
Powertransformers.......... 192,153 541,287 
Othertransformers.......... 33,549 317,638 
Rectifiers, doubie-current and 
motor generators, dynamo- 
tors, synchronous and other 
converters............. 53,254 141,032 
Switchboard panels, except 
telephones.. 132,168 188,863 
Switches and circuit breakers 
a 220,987 256,555 
Fuses and fuse blocks. .... 17,898 29,117 
Watt-hour and other measur- 
ing meters. 19,184 160,569 
Volt, watt and : ampere. meters 
and otherrecording, indicat- 
ing and testing apparatus 64,859 113,986 
Lightning arresters, ch o 
coils, reactors and othee r 
protective devices. ..... ; 48,149 105,616 
Motorsunder thp........... 73,112 147,857 
Stationary motors: 
a eee 196,493 318,836 
Cee PER... ovencsae ce 42,446 46,860 
Railway motors. .......... 21,529 260,165 
Electric locomotives: 
TI cscs nce escce ws 739 35,550 
Mining and industrial. . 170 32,957 
Other motors. ; 033 * 
Starting and controlling 
equipment: 
Industrial motors. * 254,725 
Electric railway and v rehiciq s 36,141 
Rheostats, contro1ers anc 
other starting and con- 
A trolling equipment... ‘“ 116,270 T 
eccessories an arts or 
motors eFerk's ptt 100,742 115,603 
OE cieacadenwenes 48,972 140,673 
sDpetaie peeeee 
ncandescent— 
Carbon-fiiament......... 3,357 5,19 
Metal-filament.......... 82,541 101,928 
Other electriclamps.......... 18,142 30,72 


1923 1924 

pS ee ee ee 27,450 54,095 
Searchlights and prc »Jectors.. 38,557 42,607 
Motor-driven household de- 

vices. 47,203 68,185 
Domestic heating and cooking 

devices. . 56,112 82,108 
Industrial electric furnaces 

and ovens. 7,036 29,383 


Therapeutic ap aratus, > -ray 
machines, galvanic and fa- 
radic batteries, etc. . 


35,563 79,726 
Radio and wireless apparatus 


MUS ot ae dinette es 143,833 331,849 

Telegraph apparatus. . 392,992 38,379 
Telephone apparatus: 
Magneto telephones. .... 490 6,088 
Other telephoneswitchhoards. 18,125 79,100 
Magnetoswitchboards ...... 20,242 4,317 
Other telephones. 28,467 71,114 
Other telephone equipment _ * 154,583 
Railway signals, switches and 

attachments.............. 32,616 46,638 
Bells, buzzers, ‘annunciators, 

alarms.... 6,145 8,785 
Spark plugs, “magnetos and 

ether ignition ap aratus. . 68,055 145,964 
Insulating material.......... 66,828 167,070 
Metal conduit, outlet and 

switchboxes. . 16,089 34,910 
Sockets, Teceptacies and light- 

ing switches es ian at deals 68,589 123,091 
Other wiring supplies and 

nah: ardierecgniie'> «64x 153,108 t 
Electric lighting fixtures, in- 

terior and street. * 43,980 
Other wiring supplies and line 

material... * 141,686 
Other electric apparatus, not 

elsewhere speci 804,528 713,148 
Globes and shades for lighting 

TS no's 6 04 ew n'a oc 27,235 38,677 
Electrical glassware, except ‘for 

TNE ihe ca 15,332 17,154 
Flectrical porceiain .. 138,134 195,141 
Electrical carbons, “earbon 

brushes, electrodes. 146,938 259,811 
Insulated wire and cable (iron 

and steel) . 68,237 63,568 
Other manufactures of alu- 

GI cideic dudevedviess 53,395 68,944 

copper: 

Tas cd cuscqnces 209,508 218,925 

Insulated wires and cables. . 212,440 ~=117,585 


Total electrical pocinwys and 


apparatus and supplies..... $6,061,205 $7,652,215 





ooooooe—————elSEEESE=E>EI~™_loE=—E>E—E——EENENESESESNLQEEEENLQLQQQNN 


* Not separately stated prior to January 1, 1924. 


+ Discontinued beginning January 1, 1924. 
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(Manufacturer, Jobber, Agent, Contractor and Dealer, Including Important Orders 
and Contracts for Apparatus and Equipment 








Terry Steel-Casing Turbine Sales 
Pass 10,000-Hp. Mark 


Sales of a new type of steel-casing 
turbine placed on the market about a 
year ago by the Terry Steam Turbine 
Company, Hartford, Conn., have now 
exceeded the 10,000-hp. mark, accord- 
ing to R. L. Thomsen, sales manager. 
Mr. Thomsen further stated that the 
growing interest of the central-station 
industry in high-pressure and _ high- 
temperature steam-plant practice has 
been an important factor in the sale 
of this equipment. 

The average size of units sold has 
been from 150 hp. to 200 hp., the ma- 
jority being used for boiler-feed and 
duplex exciter service. Recent pur- 
chases include the Northern States 
Power Company, St. Paul; Union Elec- 
tric Light & Power Company, St. Louis 
(Cahokia station); Indiana Electric 
Corporation, Indianapolis; Cleveland 
Electric Illuminating Company; Po- 
tomac Electric Power Company, Wash- 
ington, and Brooklyn Edison Company. 

SO — 


Le Carbone to Expand Activities 
in United States 


W. J. Jeandron, United States agent 
for “Le Carbone” carbon brushes, has 
been away for six weeks visiting the 
Le Carbone factory in France. It is 
understood that he is about to intro- 
duce into the United States dry cells 
and primary batteries of the “Le 
Carbone” manufacture. These bat- 
teries, it is said, will have the same 
high standard of quality and uni- 
formity that “Le Carbone” carbon 
brushes enjoy. 





International General Electric 
Gets $1,000,000 Order 


The International General Electric 
Company has received an order from 
Mitsui & Company for the largest 
single-unit turbine ever sold for ex- 
port. The order, including accessories 
and switchboard equipment, repre- 
sents an initial capital expenditure of 
more than $1,000,000 by the Toho Elec- 
tric Power Company of Japan. The 
turbine is rated at 50,000 hp. and will 
drive an _  11,000-volt generator of 
35,000 kw. capacity. The unit will be 
installed in the city of Nagoya. 





W. N. Matthews Corporation 
Announces Price Reductions 


The W. N. Matthews Corporation, 
St. Louis, has announced price reduc- 
tions on its new types “OK” and open- 
type “Matthews Fuswitches.” These 
took effect on March 1 and range from 
approximately 74 per cent to 29 per 
cent. 

This company further announces that 
the four reasons for price reductions 


are increased demand, assurance of 
steady demand, a new factory embody- 
ing improved methods and machinery, 
and lower costs because of greater 
quantity production. 


———— > 


La Métallurgique Electrique and 
French General Electric Combine 


La Métallurgique Electrique has an- 
nounced its amalgamation with the 
French General Electric Company. The 
kinds of equipment La Métallurgique 
Electrique has been manufacturing and 
which are thus taken over by the 
French General Electric Company are 
listed as follows: transformers of all 
sizes, special transformers of very 
high tension, line material, copper and 
aluminum wire bars, marble and 
molded insulation, etc. 

The Vidovelli equipment manufac- 
tured by La Métallurgique Electrique 
has assumed such a magnitude that 
facilities in its factories at Paris-Javel 
and Ivry were inadequate. The amal- 
gamation will add to it from the begin- 
ning the whole General Electric factory 
at Nanterre. E. Vidovelli becomes a 
manager of the French General Elec- 
tric Company. 





Bourn Rubber Operated by New 
Corporation 


On March 1 the insulated-wire de- 
partment of the Bourn Rubber Com- 
pany, 58 Waldo Street, Providence, 
R. I., was taken over and operated by 
a new corporation, the Providence In- 
sulated Wire Company. The _per- 
sonnel of the company remains the 
same, with the exception of Mr. 
Bourn, whose interests are now di- 
rected to another channel. 

It will be the object and policy of the 
new company to maintain the reputa- 
tion the wire has established with the 
trade in the last twenty-five years and 
to increase facilities for a greater out- 
put as conditions warrant. 





Dalton Organizes Company to 
Make Electric Heating Apparatus 


Under the presidency of William H. 
Dalton the Dalton Electric Heating 
Company has established a factory and 
headquarters organization at 278 Bridge 
Street, Salem, Mass., to manufacture 
and market industrial and domestic 
electric heating apparatus. A new 
electric toaster is just being placed on 
the market, and the company is de- 
veloping a line of ovens, furnaces and 
special heating equipment for process 
work. 

A branch office has been opened at 
164 Federal Street, Boston, and L. H. 
du Paul, 2812 Norfolk Avenue, Balti- 
more, has been appointed agent for the 
Maryland district. W. A. Churchill, 
formerly electrical engineer Eastern 





VOL. 83, NO. 16 


Massachusetts Electric Company, has 
been made engineer of the Dalton com 
pany; KE. H. Chapman has been made 
factory manager and treasurer, and 
H. E. Stoughton has been appointed 
sales promotion manager. 





Westinghouse Declares Dividends 
and Approves New Stock Issue 


The figures available for the ten 
months ended January 31, 1924, indi- 
cate that sales billed by the Westing- 
house Electric & Manufacturing Com- 
pany for the fiscal year will probably 
exceed $150,000,000, according to Gen. 
Guy E. Tripp, chairman of the board 
of directors. The board of directors 
at a meeting held on March 5 declared 
a dividend of 2 per cent on the pre- 
ferred stock and also a dividend of 2 
per cent on the common stock for the 
quarter ending March 31, 1924. 

The board also approved an offer to 
stockholders of record on March 17, 
1924, of $17,955,000 par value addi- 
tional common stock at $52.50 per 
share, payable April 16, 1924, and fur- 
ther declared a stock dividend of 10 
per cent payable on the common stock 
to stockholders of record on May 2, 
1924. The new stock offered for sub- 
scription will thus share in the stock 
dividend. Plans for additional manu- 
facturing facilities to be provided dur- 
ing the next two years were also ap- 
proved. 





Automatic Electric Heater Com- 
pany Inaugurates Campaign 


The Automatic Electric Heater Com- 
pany, Warren, Pa., has inaugurated a 
campaign on Sepco water heaters in 
New England. In line with this cam- 
paign the company has made a con- 
tract with the Boston Herald and 
Traveler for a _ 10,000-line publicity 
campaign, which started on March 1 
and will continue for twenty-one 
weeks. All central stations and elec- 
trical dealers in the territory were 
thoroughly canvassed regarding the 
proposed campaign and are now giving 
to it their full support. 

—_——@.— 


Lapp Insulator Company 
Increases Capacity 


The Lapp Insulator Company, Le 
Roy, N. Y., announces that work has 
begun on additions to its plant which 
will double the present capacity, giv- 
ing the equivalent of twenty-two kilns. 
Contract for the main factory addition, 
120 ft. x 500 ft., has been placed with 
the Austin Company, Cleveland, and a 
contract for the largest-size continuous 
kiln has been placed with Carl B. 
Harrop, Columbus, Ohio. 





Roepke Electric New Chicago 
Jobber 


The Roepke Electric Company, 124 
North Jefferson Street, Chicago, a re- 
cently organized jobber, started busl- 
ness on March 1. Frank W. Roepke, 
for the past seventeen years connected 
with the Electric Appliance Company, 
Chicago, is head of the new company. 
Into this new organization Mr. Rocpke 
has taken Frank R. Bieber, also well 
known in the electrical jobbing 1- 
dustry. 
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The Link-LCe:t Company, Chicago, 
announces that Howard MacNeal, for- 
merly of its Philadelphia plant, has 
been transferred to the Chicago works 
of that organization, where he will 
specialize in the promotion of portable 
loaders, portable belt conveyors and 
electric hoists. 


The United Electric Company, Can- 
ton, Ohio, announces the appointment 
of G. B. Stone, formerly sales manager 
of the Ohio Tuec Company, Toledo, 
as district manager for its Indianapolis 
territory. 


The Titan Miniature Lamp Company, 
Bloomfield, N. J., has tentative plans 
under advisement for the re-establish- 
ment of its local plant to replace the 
one occupying leased space at 283-87 
Glenwood Avenue, which was destroyed 
by fire February 12 with a loss of 
about $40,000, including stock and 
equipment. The machinery loss is said 
to be about $22,000. Frank M. Merrick 
is president of the company. 


I. F. Baker, manager Westinghouse 
Electric International for Japan, was 
recently elected a director of the newly 
organized Mitsubishi Electric Engineer- 
ing Company, Ltd., at a special general 
meeting of shareholders of that com- 
pany at Tokio, Japan. 

The Killark Electric Manufacturing 
Company, St. Louis, announces the 
opéning of three new sales agencies: 
E. G. Hohs, 155 Colbeck Street, Toronto, 
for the Province of Ontario; G. L. Mac- 
Gillivray & Company, Ltd., 3 St. Nich- 
olas Street, Montreal, for the Provinces 
of Quebec, New Brunswick and Nova 
Scotia, and George G. Young & Com- 
pany, Bourse Building, Philadelphia, 
for eastern Pennsylvania, southern New 
Jersey and Delaware. 


The Beaver Machine & Tool Com- 
pany, Inc., Newark, N. J., has brought 
out a new attachment plug, known as 
the Beaver one-piece plug, which, it is 
claimed, has many advantages. 


The Williamsburg Electric Supply 
Company, 636 Broadway, Brooklyn, 
N. Y., recently incorporated with $100,- 
000 capital stock, is now acting as 
jobber and distributor. This corrects an 
item appearing in the Jan. 19 issue of 
the ELECTRICAL WORLD. 


The Westinghouse Electric & Manu- 
facturing Company has received from 
the Northern Power Company for use 
at its new Rhodhiss hydro-electric plant 
an order for three generators for direct 
connection to 15,000-hp. hydraulic tur- 
bines and for necessary transformers. 


The Radio Corporation of America, 
Inc., Woolworth Building, New York, 
has acquired a block of property at 
South Park, Van Cortlandt, Dickinson 
and Saxon Avenues, Bronx, and is re- 
ported to be arranging plans for the 
construction of a large plant to occupy 
the entire site. This plant is to be used 
for the manufacture of radio instru- 
ments and equipment. 


The General Electric Company has 


Mouified its small double auto-trans- 
former, type Y-393-B, designed for use 
With reactive-volt-ampere-hour meters. 
ead of flexible leads, this trans- 
oY 


lor.ier is now equipped with fixed bind- 
ing posts at the bottom of the case and 
unccerneath the cover, thus sealing the 
terminals when the cover is in place. 
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The Trumbull Electric Manufactur- 
ing Company, Plainville, Conn., has em- 
ployed three new salesmen to travel 
out of the Chicago territory—H. P. 
Schaefer, formerly with the publication 
bureau of the General Electric Com- 
pany; C. E. Coe, formerly with Carson 
Pirie & Scott, Chicago, and Henry P. 
Victor, formerly purchasing agent In- 
dianapolis Electrical Supply Company. 


e 
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The Electric Furnace Construction 
Company announces that it has recently 
put into operation a new type of elec- 
trically heated continuous’ vitreous 
enameling furnace for the Armstrong 
Manufacturing Company at Huntington, 
W.Va. It has also been awarded con- 
tract for two large vitreous enameling 
furnaces for the Buckwalter Stove Com- 
pany, Royersford, Pa. 


le 


Short Descriptions of New Apparatus and Accessory Equipment of Interest to the 
Electrical Industry and Available from Manufacturers and _ 
Announcements of New Lines 





Induction Time-Delay Overload 
Relay 


A new type of induction time-delay 
overload relay, known as the IA-201, 
has been developed by the General 
Electric Company. The stationary con- 
tacts are two phosphor-bronze flexible 
fingers with silver tips intentionally 
made small to obtain high unit pres- 
sure. Carried on the gear which 
meshes with the pinion on the disk 
shaft is a small insulating block sup- 
porting a silver plate bridging the two 
contact fingers and closing the contact 
circuit, which cannot be closed by vibra- 
tion or jar. This silver plate is pivoted 
at the center, allowing it to adjust itself 
to the contacts. The gear also carries a 
small armature which is attracted and 
held by a coil in series with the con- 
tact circuit, thereby insuring good con- 
tact until the tripping circuit is inter- 
rupted. 

Both contact fingers may be adjusted 
from the front of the relay by means 
of screws which hold them in place. 
Screws also adjust the position of an 
insulating bar which holds the contacts 
in toward the contact block against 
their own tension. 





Alternating-Current Ball-Bearing 
Motors 


The new ball-bearing line of alter- 
nating-current motors being offered by 
the Marble Card Electric Company, 
Gladstone, Mich., has been designed 
with standardization and interchange- 
ability prominently considered. The 
motors can be mounted in any position 
ready to operate, it being only neces- 
sary to level the oil sump. The rotor 
end rings are milled for a tight fit and 
then hydraulically pressed on. Pro- 
vision is made to allow a complete 
removal of the shaft if desired for 
direct connection. The stator lamina- 
tions are centered in the end frames 
with projecting lugs and the whole 
structure is riveted together. The end 
brackets have shrouds built close to the 
stator so the air can circulate in the 
proper direction. 

_>__—_—. 





Relay.—A line of overcurrent and 
unidirectional relays with self-contained 
ammeter has been developed by the 
Westinghouse Electric & Manufactur- 
ing Company. These relays, known as 
COA and CRA, differ from the stand- 


ard Westinghouse CO and CR relays in 
that they have self-contained ammeters. 
They are designed for use where the re- 
lays are mounted on the front of a 
switchboard and where there is insuffi- 
cient room to provide separate am- 
meters. The indicating element of the 
relay is actuated by the same flux which 
operates the main disk to close the con- 
tacts of the relay and prevents the ele- 
ment from operating when there is 
any trouble either inside or outside the 
relay which would prevent the main 
electromagnet from being energized. 


Centrifugal Pump.—A _ centrifugal 
pump using an improved rubber sealing 
ring on the impeller between the suc- 
tion and discharge chambers and a 
metal-graphite packing ring in the 
packing glands instead of the ordinary 
flax packing has been developed by the 
Moore Steam Turbine Corporation, 
Wellsville, N. Y. In addition, thes> 
pumps are horizontally split, are said 
to be perfectly balanced, and use brass- 
protected chrome-nickel-steel shafts. 
They are built single-stage and multi- 
stage for motor, turbine. or belt drive. 


Demand Meters.—By replacing the 
armature return spring of their types 
G and M demand meters with an elec- 
tromagnet the General Electric Com- 
pany says that this change will elimi- 
nate false registration due to failure of 
supply voltage. This development also 
allows the use of these types of meters 
with the type D-3 or so-called three- 
wire contact device, thus minimizing the 
danger of false registration due to im- 
properly adjusted contacts. This con- 
struction is now available in the G-2, 
M-4 and allied types of meters, 


Meter Service Switch—A new meter 
service switch with a safety locking 
feature has been designed by the West- 
inghouse Electric & Manufacturing 
Company. The main cover of the new 
switch is hinged at the lower end of 
the switch cabinet and is equipped with 
a sealing slot in the upper right-hand 
side for wire or strap seals to protect 
the meter. The face of this cover con- 
tains a horizontal sliding steel shutter, 
through which the service fuses are ac- 
cessible to the user. This steel shut- 
ter is controlled by an interlocking de- 
vice on the externally operated service 
control handle which makes it possible 
to open the fuse compartment only 
when the control handle is in the “off” 
position and prevents closing the switcl, 
when the fuse inclosure is open. 
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—— 
New Trade Literature 





RESISTANCE - MEASURING INSTRU- 
MENTS.—Herman H. Sticht & Company, 15 
Park Row, New York City, are distributing 
leaflet No. 126, calling attention to their 
new “Junior” megohmer, recently brought 
out by the company, and their model “D” 
megohmer. 


WAFFLE IRON.—Landers, Frary & 
Clark, New Britain, Conn., have issued a 
folder describing the new round “Univer- 
sal” waffle iron. 

PLANT EQUIPMENT.—wWalter A. Zel- 
nicker Supply Company, 511 Locust Street, 
St. Louis, is distributing bulletin No. 315, 
covering its plant equipment specials. 

HEATING APPARATUS.—The Ameri- 
can Blower Company, Detroit, has issued a 
folder covering its “Venturafin” unit heater 
for heating industrial buildings, warehouses, 
factories and other large areas. 


APPLICATIONS FOR ELECTRIC HEAT. 
—‘“Industrial Applications for Electric 
Heat” is the title of a booklet published by 
the New York Edison Company, New York 
City, showing a few of the many industrial 
applications of electric heat where “Edison 
service” is used. 

REFRACTORY LINING.—The Quigley 
Specialties Company, Inc., 26 Cortlandt 
Street, New York City, is distributing a 
booklet entitled “Ganisand,” which contains 
information with illustrations on the use of 
“Ganisand” for refractory linings, including 
baffles, patching boiler settings, etc. 











Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 


An agency is desired in Copenhagen, Den- 
mark (No, 9,344), for electrical articles of 
every description. 

An agency is desired in Naples, Italy 
(No. 9,334), for electrical supplies, especi- 
ally motors and fans. 


An exclusive agency is desired in Syd- 
ney, Australia (No. 9,367), for a complete 
line of radio parts. 

Purchase is desired in Cairo, Egypt (No. 
9,313), of pumping machinery. 

Purchase is desired in Riga, Latvia (No. 
9,364), of stone crushers having portable 
motors. 

M. Tsutsui & Company, 362, Umeda-Cho, 
Kitaku, Osaka, Japan, would like to com- 
municate with manufacturers of electric 
motors and household electrical appliances 
with a view to purchase of same. 


AUTOMATIC TELEPHONE APPARA- 
TUS FOR QUEENSLAND, AUSTRALIA. 
—Bids will be received by the Postmaster- 
General, Brisbane, Queensland, Australia, 
until June 25 for automatic telephone appa- 
ratus, including switchboards, etc. Specifi- 
cations are on file at the office of the 
Deputy Postmaster General, Brisbane. 








Foreign Trade Notes 





PROPOSED POWER STATION’ IN 
SOUTH AFRICA.—An agreement has been 
entered into by a government commission 
of South Africa and a local power com- 
pany, according to Commerce Reports, for 
the construction of an electric plant, to 
cost about £1,000,000. Further information 
may be obtained on application to the 
Bureau of Foreign and Domestic Commerce, 
Department of Commerce, Washington, 
D. C., or its district offices, by referring 
to No. 119,243. 


PROPOSED ELECTRIC RAILWAY IN 
SPAIN.—Application has been made to the 
Spanish government, Commerce Reports, for 
the construction of an electric railway be- 
tween Santiago and Corunna by a com- 
mittee interested in the project. 

PLANS FOR ELECTRIFICATION OF 
CAPE TOWN (SOUTH AFRICA) SUBUR- 
BAN RAILWAYS.—Plans for the electri- 
fication of the suburban railways of Cape 
Town, South Africa, are well advanced. 
Tenders have been called for the erection 
of a plant to supply electricity for the local 
lines. A new power station will be built 
in the vicinity of the Salt River, by the 
Electricity Commission. This plant will be 
interconnected with the Dock Road munic- 
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ipal undertaking and an interchange of 
energy effected. Both stations will be man- 
aged by the city electrical engineer. 


THE CITY OF BULAWAYO, SOUTH 
AFRICA, TO ACQUIRE AN ELECTRIC 
PLANT.—Notice has been given by the 
Municipal Council of Bulawayo of its inten- 
tion to acquire the electric plant of the 
Bulawayo Waterworks Company. 


PROPOSED NEW HYDRO-ELECTRIC 
PLANT IN ITALY.—Approval of a con- 
cession to utilize the waters of the upper 
Adige in the Trentino for developing elec- 
tric power, according to Commerce Reports, 
has been granted by the Italian Supreme 
Council of Public Works. A company has 
been organized by the municipalities of 
Merano and Bolzano to construct a large 
hydro-electric plant, work on which, it is 
reported, will begin at once. Existing 
plants in the district are already owned 
by these cities. 


PROPOSED WATER POWER PLANT 
IN AUSTRIA.—A municipality in Austria, 
Commerce Reports states, has decided on 
the construction of a large water-power 
project. The plan provides for plant with 
a capacity of 100,000 hp. Further informa- 
tion may be obtained on application to the 
Bureau of Foreign and Domestic Commerce, 
Washington, D. C., or its district offices, 
by referring to No. 121,616. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


ATTLEBORO, MASS.—The City Council 
has adopted a resolution requesting the 
Attleboro Steam & Electric Company to 
place its wires underground and to install 
an ornamental lighting system in the busi- 
ness district. The ——s system is to 
consist of seventy-six iron standards 
mounted with 600-cp. lamps. The cost of 
the works is estimated at about $150,000. 


BOSTON, MASS.—The Boston Elevated 
Railway Company is considering an appro- 
priation of $3,000,000 for the completion 
of its South Boston power station. The 
work will include the installation of boilers 
and auxiliary equipment, cables, switching 
apparatus, etc., with underground conduit 
lines in different parts of the city and 
additions to substations. 


FALL RIVER, MASS.—The Department 
of Public Utilities has approved the appli- 
cation of the Montaup Electric Company 
for permission to erect transmission lines 
through the towns of Somerset, Swansea, 
Rehoboth and Seekonk. The Company pro- 
poses to supply and interchange electricity 
to and between the Fall River Electric 
Light Company, the Blackstone Valley Gas 
& Electric Company and the Edison Elec- 
tric Illuminating Company of Brockton. 


HOLYOKE, MASS.—Plans are being pre- 
pared by the Municipal Gas and Electric 
Department for extensions to the municipal 
power plant, including the installation of 
new equipment. McClintock & Craig, 35 
Lyman Street, Springfield, are engineers. 

WAKEFIELD, MASS.—The_ Electric 
Light Commissioners have petitioned for an 
appropriation of $45,000 for extensions to 
the municipal electric system, a large part 
of which would be used for ornamental 
lighting systems. This is in addition to the 
$95,000 appropriated last year. 


Middle Atlantic States 


BROOKLYN, N. Y.—The Brooklyn Edi- 
son Company has arranged for an increase 
in capital stock from $50,000,000 to $75,- 
000,000, part of the proceeds to be used for 
extensions and improvements in its system. 


BUFFALO, N. Y.—Surveys are being 
made by the Niagara, Lockport & Ontario 
Power Company, Lafayette Building, for 
the erection of a double, three-phase, steel- 
tower transmission line from Altmar to 
Solvay, a distance of about 40 miles. 


BURDETTE, N. Y.—The Elmira Water, 
Light & Railroad Company has entered 
into an agreement with the village of Bur- 
dette to furnish electricity for lighting and 
power and also for street lighting. At 
present clectricity is obtained from the 
municipal electric plant at Watkins. 
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HOOSICK FALLS, N. Y.—Plans_ have 
been prepared by the Twin States Gas & 
Electric Company for the erection of a 
transmission line (3 miles) from the power 
plant at Hoosick Junction to Eagle Bridge, 
with distribution lines, etc., in Eagle Bridge, 
to cost about $35,000. 


JAMAICA, N. Y.—Plans have been com- 
pleted for the new building for the Mary 
Immaculate Hospital. In addition to the 
main building a building will be erected 
on Willett Street, which will contain the 
power plant, laundry and garage. 


NEW YORK, N. Y.—Bids will be received 
by W. C. Bower, manager of purchases and 
stores, New York Central and Michigan 
Central Railroads, Room 344, 466 Lexing- 
ton Avenue, until April 28 for electric loco- 
motives as required by both roads. 
Contract No. 5-1924.) 


NEW YORK, N. Y.—The United Electric 
Light & Power Company has awarded a 
contract for steel-superstructure framing 
for an addition to its Hell Gate generating 
plant, 132d Street, on which work will 
begin at an early date. 


NEW YORK, N. Y.—Bids will be received 
by C. S. White, purchasing agent, New 
York Central Railroad Company, 466 Lex- 
ington Avenue, until March 14, for one 
2,500-kw. synchronous converter, one three- 
phase oil-cooled transformer, automatic 
switchboard apparatus, and one 2,000-kw. 
synchronous motor-generator’ set, with 
automatic switchboard apparatus. (Serial 
Contract No. 6-1924.) 


OAKFIELD, N. Y.—The United States 
Gypsum Company plans to install a switch- 
board and other electrical equipment at its 
power house, to replace apparatus recently 
destroyed. 


WALLINGTON, N. J.—Bids will be re- 
ceived by the Board of Passaic Valley 
Sewerage Commissioners, Chamber of 
Commerce Building, Newark, until March 
11 for electric equipment for the Walling- 
ton pumping station, including three 100, 
kva., 2,400-volt, single-phase, oil-immersed, 
self-cooling transformers, outdoor type, 
with appurtenant transformers, instruments, 
wiring, switches, switchboard panels, ete. 


BLOOMINGDALE, PA.—The_ Panther 
Valley Electric Company plans to extend 
its line from Summit Hill to Bloomingdale, 
and install a local system. 


BUTLER, PA.—The West Penn Power 
Company has secured permission to extend 
its transmission lines in portions of Butler 
and Armstrong Counties. 


HAWLEY, PA.—Preliminary arrange- 
ments are being made by the Pennsylvania 
Power & Light Company, Allentown, for 
the construction of the Wilsonville dam, 
near Hawley. 


PHILADELPHIA, PA.—The Oak Lane 
Country Day School, White Road, near 
New Second Street, has tentative plans for 
the installation of electric power equip- 
ment at its station, to replace apparatus 
recently damaged by fire. F. M. Froelicher 
is principal. 


PHILADELPHIA, PA.—The Philadelphia 
Electric Company has filed plans for the 
construction of a substation at Arch and 
Eleventh Streets, to cost about $125,000. 


RUTHERFORD HEIGHTS, PA.—A com- 
mittee is being organized to arrange for 
the installation of a local street-lighting 
system. 


SNOW HILL, MD.—A bill is being con- 
sidered by the State Legislature to author- 
ize the city to purchase the system of the 
Snow Hill Electric Light & Power Com- 
pany, to be operated by the municipality. 
Extensions and improvements are planned. 


CLARKSBURG, W. VA.—The People’s 
Home Company plans to construct an elec- 
tric power plant for service in connection 
with a proposed land development for. res- 
idential purposes. Richard Seott is sec- 
retary. 


WESTON, W. VA.—The construction of 
a dam across the West Fork River this 
summer is under consideration by the Wes- 
ton Electric Light & Power Company. The 
cost, including the installation of a new 
lighting system in the business district, is 
estimated at about $20,000. 


WISE, VA.—The installation of elec- 
trically operated pumping machinery at the 
proposed waterworks plant, to cost about 
$135,000, is under consideration. 


WASHINGTON, D. C.—Bids will be re- 
ceived by the chief of air service until 
March 10 for 1,000 cable terminal assem- 
blies. (Circular 94.) 


WASHINGTON, D. C.—Bids will soon be 
called by the Bureau of Yards and Docks, 
Navy Department, for the construction of 
a radio compass station at Point St. George, 
Cal. (Specification 4952); and at Destruc- 
tion Island, Wash. (Specification 4954.) 


(Serial 





MARCH 8, 1924 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief Signal Officer, United 
States Army, until March 24 for radio 
equipment, including 510 radio-frequency 
amplifiers, etc. (Proposal C. P. 16718-1); 
until March 11, for 700 hand telephone 
receivers (Proposal C. P. 16446-A-1); until 
March 17, for radio transmitters for mine 
planters of the cost artillery (Proposal 
17012-1), and for test sets in lots of 250 
and 500 (Proposal 16430-1). 





North Central States 


MUSKEGON, MICH.—The Consumers’ 
Power Company contemplates extensions 
and improvements in this district this year, 
to cost about $150,000. Of this amount 
about $90,000 will be used for extensions 
and betterments to the distribution system ; 
$68,000 has been set aside for a new bank 
of transformers at Muskegon Heights sub- 
station and for improvements in the equip- 
ment and additional street-lighting appa- 
ratus. 

NORTHVILLE, MICH.—Bids will be re- 
ceived until March 10 by the Board of 
Supervisors of Wayne County, Detroit, for 
the construction of sixteen dormitory build- 
ings, service building, school building, ad- 
ministration building, boys’ industrial build- 
ing, girls’ industral building, laundry build- 
ing, and powerhouse at the Training School 
on the Northville-Plymouth Road, North- 
ville, to cost about $500,000. M. R. Bur- 
rowes, 2631 Woodward Avenue, Detroit, is 
architect. 

YPSILANTI, MICH.—The Ford Motor 
Company, Highland Park, Detroit, is re- 
ported to be planning to construct a hydro- 
electric power plant in connection with a 
woolen mill on the Huron River. 

CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the Commissioner of 
Purchases and Supplies, Room 226, City 
Hall, until March 14, for one motor-driven 
centrifugal pumping unit for the Division 
of Water, Department >f Public Utilities. 

DAYTON, OHIO.—The Dayton Power & 
Light Company has been granted permis- 
sion to issue $500,000 in capital stock, part 
of the proceeds to be used in connection 
with improvements and extensions. 

HAMILTON, OHIO.—The Union Gas & 
Electric Company contemplates extensions 
and improvements to its local substation, 
to cost about $25,000. 

FALMOUTH, KY.—Bids, it is reported, 
will soon be asked by the Kentucky North- 
ern Power Company for the construction 
of a 36,000-hp. hydro-electric project, in- 
cluding dam, to cost about $500,000. R. A. 
Tescher, care Manfield Engineering Com- 
pany, Fletcher Trust Building, Indianapolis, 
Ind., is engineer. 

WINCHESTER, KY.—The Winchester 
Water Company contemplates building a 
hydro-electric pumping station at Lock 10, 
Kentucky River, near Winchester, to cost 
about $40,000. 

INDIANAPOLIS, IND.—The Indiana 
Electric Corporation is reported to have 
applied for authority to issue $2,059,000 in 
securities, of which about $1,850,000, will 
be used for extensions to its system, includ- 
ing additional substations. 


DOLTON, ILL.—The Public Service Com- 
pany of Northern Illinois, Chicago, has 
applied to the Public Service Commission 
for permissoin to extend its transmission 
lines to Dolton and to install a distribution 
system here. 

ASHLAND, WIS.—The Lake Superior 
District Power Company is considering the 
installation of a third generating unit 
(4,000 hp.) at its Big Falls hydro-electric 
plant this year. 


EAU CLAIRE, WIS.—Plans have been 
approved by the City Council for the in- 


Stallation of an ornamental lighting system 
on Wisconsin Street. 

L.ADYSMITH, WIS.—Preliminary plans 
have been prepared by the Great Western 
Paper Company for the construction_of a 
steam, power plant on the Flambeau River, 
to cost about $100,000. 


‘HKOSH, WIS.—The Wisconsin Public 


Ser\ice Corporatior plans to install a large 
turbine generating unit, boiler and auxil- 
lat ‘quipment, to double the output of its 
lo« plant, to cost about $200,000: also 
the erection of a high-tension trans ission 
line from Green Bay to Oshkosh, a distance 
of miles, to cost about $65,000. The new 
transmission line will interconnect the Osh- 
kos], station with five hydro-electric sta- 
tions in the northern part of the state and 
with the steam stations at Manitowoc and 
Green Bay. 


PLATTEVILLE, WIS.—The City Council 
has refused to go on with the project of 
Installing an ornamental lighting system 


Until the question has been submitted to the 


ELECTRICAL WORLD 


voters. An item published in the issue of 
Feb. 16 stated that a contract had been 
awarded for the installation of an orna- 
mental lighting system. 


STEVENS POINT, WIS.—The govern- 
ment wireless station used for broadcasting 
market reports has been moved from Wau- 
paca to Stevens Point in order to obtain 
better power conditions. 


TOMAHAWK, WIS.—The Wisconsin Val- 
ley Electric Company is planning to con- 
struct three substations in this section. 


DULUTH, MINN.—Steps have been taken 
by the Gary Advancement Club for the 
installation of a lighting system along 
Commonwealth Avenue. 


FERGUS FALLS, MINN.—The Otter 
Tail Power Company contemplates exten- 
sions in its boiler room, including the in- 
stallation of two 525-hp. water-tube boilers, 
together with necessary stokers and stoker 
drives, ete. C. S. Kennedy is general man- 
ager. 

MINNEAPOLIS, MINN.—The public 
lighting committee of the City Council has 
recommended that the Council approve a 
street-lighting survey of the loop district, 
arterial streets and commercial districts 
with a view to adopting ornamental lamps 
suitable for needs of various streets. The 
lighting committee has requested the traffic 
committee to replace the present mushroom 
lamps at street intersections with the Gris- 
wold lamp. There are seventy mushroom 
lamps in operation, which cost $70 a year 
to maintain. The Griswold lamps cost $175 
each, but the maintenance will be only 
$36 per year. 

RED LAKE FALLS, MINN.—Surveys, it 
is reported, are being made by the Red 
River Power Company, Grand Forks, N. D., 
for a power plant here. The local power 
plant of the company was recently reported 
destroyed by fire. 

KEOTA, IOWA.—The Iowa Gas & Elec- 
tric Company, Washington, has secured a 
renewal of its local franchise and is re- 
ported to be planning extensions and im- 
provements in the system. 


PISGAH, IOWA.—Bonds to the amount 
of $12,500 have been voted for the installa- 
tion of an electric lighting system. 


SEARSBORO, IOWA.—The Iowa Light, 
Heat & Power Company Carroll, has secured 
a franchise in Searsboro and will extend its 
transmission line here. 

UNDERWOOD, IOWA.—The Mills 
County Power Company, Ralston, Neb., has 
been granted permission to install and 
operate an electric system here, and will 
extend its transmission line from Treynor 
to Underwood. 


UNIONVILLE, IOWA.—The Iowa South- 





ern Utilities Company, Centerville, has 
been granted a franchise in Unionville and 
will extend its transmission line for com- 
mercial service. The company has also 


secured authority to install and operate a 
system at Udell. 


CAMERON, MO.—Bids will be received 
by the Board of Public Works until March 
12 for extensions to the municipal electric 
light and power plant. 

POTOSI, MO.—The Potosi Mill & Elec- 
vator Company is building an electric plant 
for its own needs and to supply electricity 
for light and power in Potosi. Internal- 
combustion engines will be used. W. S. 
Merkle, Laclede Gas Building, St. Louis, 
is consulting engineer. 


ST. JOSEPH, MO.—The City Council is 
considering calling a special election to 
vote on the proposal to issue $500,000 in 
bonds for the installation of an improved 
street-lighting system, 

GRAND FORKS, N. D.—A special elec- 
tion will be held on April 1 to vote on the 
proposal to issue $110,000 in bonds for the 
installation of a municipal hydro-electric 


plant. 
HASTINGS, NEB.—The Council has 
commissioned Marcus L. Evans, architect, 


to prepare plans for the proposed electric 
plant, in conjunction with municipal water- 
works, to cost about $40,000. 


LEWISTON, NEB. — The 
Power Company, Seward, is 
with the Council for the installation and 
operation of a local system. Similar con- 
tracts will be arranged for systems at Vir- 
ginia, Crab Orchard, Filley and Barneston, 
all in this district. 

TOPEKA, KAN.—Petitions are being cir- 
culated by the Sixth Avenue Association 
for an ornamental lighting system_on Sixth 
Avenue, between Kansas and California 
Avenues on the East Side, and from Kansas 
Avenue to. Roosevelt Avenue on the West 
Side, and also from Kansas _ Avenue to 
Topeka Avenue. Plans are under way for 
the installation of ornamental lamps on 
sixteen blocks this year. 


Blue’ River 
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Southern States 


DURHAM, N. C.—The City Council is 
preparing plans for the construction of a 


municipal hydro-electric plant, to cost about 
$100,000. 


ROCKY MOUNT, N. C.—Bids will b 
received by the Mayor and Board of Alder- 
men until March 26 for power equipment, 
including one 2,500-kw. turbo-alternator, 
surface condenser, centrifugal pumps, ex- 
citer, switchboard, constant-current series 
street-lighting regulators, water-tube boil- 
ers, mechanical stokers, feed-water heater, 
boiler-feed pumps, turbine-room crane with 
motor hoist, etc. William C. Olson, Raleigh, 
is consulting engineer. 


_ BAMBERG, S. C.—Plans are under con- 
sideration by the Board of Public Works 
for the installation of two generating units 
in the municipal electric plant, consisting 
of two 125-kw. generators, directly con- 
nected to a 150-hp. oil engine. 


LENOIR CITY, TENN.—The Tennessee 
Electric Power Company is building a local 
substation to cost about $125,000. 


MORRISTOWN, TENN.—The installation 
electrically operated pumping machinery in 
connection with extensions to the municipal 
waterworks, .to cost about $100,000, is 
under consideration by the Council. 


NASHVILLE, TENN. — Extensions and 
improvements, to cost about $3,600,000, are 
contemplated by the Cumberland Telephone 
& Telegraph Company during 1924. 


GULFPORT, MISS.—Bids will be received 
by the Bureau of Yards and Docks, Navy 
Department, Washington, D. C., until 
March 19 (change of date from March 30), 
for the installation of an automatic tele- 
phone system at the local veterans’ hospital 
(Specification 4957). 


BRIDGEPORT, ALA. — The Southern 
Cities Power Company, Chattanooga, Tenn., 
has leased the properties of the Public 
Light & Power Company at Bridgeport, 
Stevenson, Scottsboro and vicinity. Exten- 
sions are planned in transmission lines. 


DOTHAN, ALA. — Following an agree- 
ment for interchange of power between the 
Houston Power Company, the Pea River 
Power Company and the River Falls Power 
Company, plans have been authorized for 
the erection of additional transmission lines 
and substations, to cost about $100,000. The 
Southern Engineering Corporation, Albany, 
7a., is engineer. 


TUSCALOOSA, ALA.—Plans have been 
prepared for the installation of an orna- 
mental lighting system. 


HAMBURG, ARK.—Extensions are con- 
templated to the municipal water and ele- 
tric plant, including the installation of new 
pumps, engine, switchboard, etc., and erec- 
tion of transmission lines, to cost about 





$20,000. 
LAKE CHARLES, LA.—The Stone & 
Webster Engineering Corporation, Boston. 


is reported to be negotiating for the pur- 
chase of the property of the Lake Charles 
Railway, Light & Water Works Company. 
If taken over, extensions and improvements 
will be made to the system. 


BILLINGS, OKLA.—The citizens have 
voted to sell the municipal electric light 
plant to the Oklahoma (Okla.) Gas & Elec- 
tric Company. 


DUNCAN, OKLA.— The Southwestern 
Light & Power Company is negotiating for 
the purchase of the local municipal electric 
plant and system and plans to consolidate 
this plant with its properties. The trans- 
mission line will be extended. 


AUSTIN, TEX.—The Public Service Cor- 
poration of Texas, Littlefield Building, re- 
cently formed, is perfecting plans for work 
in connection with the Austin dam and 
rower plant and will expend about $500,000 
for the completion of the project. 


DALLAS, TEX.—The City Commission 
plans to install an ornamental lighting sys- 
tem on Lamar Street, to cost about $5,400. 


EL PASO, TEX.—Improvements contem- 
plated by the El Paso Electric Railway 
Company this year include the installation 
of a 15,000-kw. steam turbine, to cost about 
$1,000,000; improvements to overhead dis- 
tribution system, $96,000; ornamental light- 
ing system, $28,000, and an underground 
distribution system, $9,000. 


FABENS, TEX.—Plans are under consid- 
eration for the installation of an electric 
plant and ice factory in Fabens, to cost 
about $35,000. Frank M. Murchison, El 
Paso, and others are reported interested in 
the project. 

LUFKIN, TEX.—The Martin-Waggon 
Company plans to install an electric street- 
lighting system on a tract of land to be 
developed for residential purposes. 
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SUTHERLAND SPRINGS, TEX.—H. R. 
Forsythe of New York City and N. E. 
Parris of Boston have acquired a site of 
1,000 acres at Sutherland Springs, which 
they propose to develop as a resort. The 
project includes a hydro-electric plant on 
the Cabolo River. 





Pacific and Mountain States 


TACOMA, WASH.—Bids will be received 
at the office of the Commissioner of Light 
and Water, 402 City Hall, until March 27 
for construction of the Cushman dam and 
appurtenant works on the North Fork of 
the Skokomish River in Mason County as 
follows: A—construction of constant-angle 
arch-type dam, 275 ft. high, 80 ft. long 
at the base and 800 ft. long at the crest, 
including gates, valves, tunnels, penstock 
connections, screens, intake tower and 
chambers ; B—earth excavation, structural 
steel, reinforced concrete, etc. Ira S. Davis- 
son is Commissioner of Light and Water, 
and J. L. Stannard is chief engineer Cush- 
man power project. 

BAKER, ORE.—The construction pro- 
gram of the Eastern Oregon Light & Power 
Company for 1924 involves an expenditure 
of over $200,000, which is apportioned as 
follows: For construction, $18,700; for con- 
tingent construction, $25,900 (both items 
include additional generating capacity and 
extending transmission lines); extensions 
to distribution systems, transformers and 
meters, etc., $44,500; pipe lines and flumes 
serving the Fremont and Rock Creek plants, 
$5,000. 

HAWTHORNE, CAL. — The installation 
of a lighting system on Ballona and Haw- 
thorne Avenues is under consideration. 

LOS ANGELES, CAL. —The Southern 
California Edison Company has applied for 
permission to issue $2,000,000 in capital 
stock, part of the proceeds to be used for 
extensions and improvements. 


RIVERSIDE, CAL.—Plans for the pro- 
posed new plant to be erected in the Eden 
Hot Springs district by the Riverside 
Cement & Asbestos Company, at a cost of 
about $500,000, include a power project. 

SALINAS, CAL.—Plans are under way 
for the installation of a number of lamp 
standards in City Hall Park. Howard 
Cozzens is city engineer. 

SAN FRANCISCO, CAL.—Bids will be 
received by the Board of Public Works, 
San Francisco, until March 19 for insulat- 
ing bus supports for the Moccasin Creek 
power plant of the Hetch Hetchy project. 
The cost is estimated at about $16,000. 
M. M. O'Shaughnessy is city engineer. 

SMARTSVILLE, CAL.—The State De- 
partment of Public Works has granted the 
Excelsior Water & Power Corporation, 
Smartsville, a permit for the diversion of 
25 ecu.ft. per second of water from the 
South Yuba River in Nevada County, where 
it proposed to build a hydro-electric plant to 
develop 2,078 hp. ‘The cost is estimated at 
$204,500. 

BOISE, IDAHO.—The United States 
Senate has approved an appropriation of 
$450,000 to-be used for the installation of 
a hydro-electric power plant for the gov- 
ernment local reclamation project. The 
Bureau of Reclamation, Denver, Col., will 
be in charge. 

YUMA, ARIZ.—The United States Senate 
has approved an approriation of $250,000 
for the construction of hydro-electric power 
plant in connection with the Yuma reclama- 
tion project. The Bureau of Reclamation, 
Phoenix, Ariz., will be in charge. 








Canada 


CALGARY, ALTA.—Plans are being pre- 
pared by the Robin Hood Milling Company 
for extensions to its flour mill, to cost 
about $250,000. The work will include an 
addition to the power plant and the instal- 
lation of new equipment. 


WINNIPEG, MAN.—Plans are being pre- 
pared by the Canadian Pacific Railway 
Company for remodeling its local power plant 
The work will consist of an addition to the 
boiler house and replacement of generators, 
motors, ete. J. C. Holden, Winnipeg, is 
district engineer. 

SARNIA, ONT.—The MHydro-Electric 
Power Commission of Ontario plans to 
erect a transformer at the local station, 
to cost about $250,000. F. A. Gaby, Tor- 
onto, is chief engineer. 

TORONTO, ONT.—The City Council is 
considering improvements to the street- 
lighting system on Queer and Bloor Streets, 
to cost about $100,000. R. C. Harris is 
city engineer. 

BAGOTVILLE, QUE.—The town officials 
are considering buildimg a dam on the 
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Riviére Mars, with a view of constructing 
a hydro-electric plant. 


BEAUHARNOIS, QUE. —The Beauhar- 
nois Electric Company, Ltd., will apply to 
the Legislature for authority to carry on 
business in the counties of Napierville, 
Iberville, St. Johns, Missisquoi, Two Moun- 
tains, Labelle-and Hull. 


HIGH FALLS, QUE.—The Great North- 
ern Power Company, Ltd., New Liskeard, 
Ont., contemplates the construction of a 
hydro-electric plant on the Frederickhouse 
River at High Falls, to develop from 5,000 
hp. to 7,500 hp., to cost about $1,000,000. 
Sutcliffe & Neelands, engineers, New Lis- 
keard, Ont., will be in charge of the work 
and let all contracts. 


PRINCE ALBERT, SASK.—Tenders will 
soon be called by the city of Prince / bert 
for furnishing and erecting a 1,500-kw. 
steam-turbine-driven generator, J. Jonsen 
is superintendent of utilities. 


Electrical 


Patents 
Announced by U. S. Patent Office 





(Issued Feb, 12, 1924) 


1,484,122. TELEPHONE SysteM; H. lL. Falk, 
New Orleans, La. App. filed Sept. 23, 
1921. Without employment of boosting 
relays or vacuum tubes. 

1,484,134. TELEPHONE System; C. W. Keck- 
ler, Newark, N. J. App. filed March 27, 
1918. Signaling means and _ trunking 
arrangements between intercommunicat- 
ing system and exchange system. 

1,484,152. Heater; R. C. Pauly, Dayton, 
and G. F. Ilgen, Springfield, Ohio. App. 
filed June 19, 1922. For circulation sys- 
tems of automobiles. 


(Issued Feb. 19, 1924) 


1,484,156. ELecTrricaAL APPARATUS; L. A. M. 
Phelan, Beloit, Wis. App. filed Feb. 20, 
1922. To open circuit automatically 
under abnormal conditions. 

1,484,161. Vanity Box; P. Van Der Voort, 
Oakland, Cal. App. filed May 15, 1922. 
With storage-battery electric light for 
illuminating mirror. 

1,484,170. Evectric Stove; R. S. Cannon, 
Rock Hill, S C. App. filed Sept. 6, 1922. 
To convert any ordinary stove into an 
electric stove. 

1,484,173. Dry CELL; H. de Olaneta, New 
Haven, Conn. App. filed April 1, 1920. 
1,484,189. RaDIo RECEIVING APPARATUS; 
J. <A. Proctor, Lexington, Mass. App. 

filed July 6, 1920. 

1,484,194. ELecTRODE SUSPENSION DEVICE; 
O. E. Servis, Chicago, Ill. App. filed Jen. 
28, 1921. 

1,484,220. MuUuLTIPHASE TRANSLATING DE- 
VIcE; K. R. Ihamuotila, Helsingfors, Fin- 


land. App. filed Jan. 31, 1921. Safety 
devices. 
1,484,243. ELECTRODE FoR LIQUID RESIST- 


ANCES; R. F. von Brockdorff, Munich, 
Germany. App. filed March 28, 1921. 

1,484,246. Spark INDIcATOR; L. Zeigler, 
Nutley, N. J. App. filed Dec. 21, 1921. 
For internal combustion engines. 

1,484,269. METHOD AND ARRANGEMENT FOR 
PropucING NoN-DAMPED OSCILLATIONS; 
E. Mayer, Charlottenburg, Germany. App. 
filed June 21, 1923. 


1,484,280. Evectric Saptron; O. Spahr, 
— Pa. App. filed Sept. 27, 
1,484,300. ELeEctTRIC LIGHT FIxTuRE; P. I. 


Elias and M. A. Elias, 2d, New York, 
N. Y. App. filed Jan. 15, 1921. Indirect 
or semi-indirect type. 

1,484,306. SELF SEALING POLE FoR STORAGE 
BATTERIES; W. . MacKenzie, Long 
Beach, Cal. App. filed Dec. 14, 1921. 

1,484,324. ELEcTRIC DRYING APPARATUS; 
E. L. Emerson, Braintree, Mass. App. 
filed Jan. 19, 1920. 

1,484,348. MACHINE-SWITCHING TELEPHONE 
SysteM ; F. Aldendorff, Wilmersdorf, Ber- 
lin, Germany. App. filed Dec. 17, 1914. 

1,484,360. Exectrric Socket PiLuc; E. H. 
Polzien, Manilla, Iowa. App. filed Sept. 


13, 1922. 

1,484,386. TELEGRAPH System; G. C. Cum- 
mings, East Orange, N. J. App. filed Dec. 
20, 1919. For dual sending of telegraph 
and telephone messages. 

1,484,396. TELEPHONE SystEM; K. S. John- 
son, Jersey City, N. J. App. filed - Dec. 
22, 1920. To reduce interference between 
transmitter and receiver. 

1,484,397. SUBSTATION CrIRcuITs; K. S. 
Johnson, Jersey City, N. J. App. filed 
Jan. 10, 1921. In which telephone in- 
struments are connected to the line. 


1,484,713. 
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1,484,402. FASTENING FoR TELEPHONE KrEy 
Bases; H. T. Martin, New York, N. Y 
App. filed April 21, 1921. 


1,484,405. SIGNALING SYSTEM; A. A. Os- 
wald, East Orange, N. J. App. filed 
Jan. 12, 1920. 

1,484,409. WRAPPING AND UNWRAPPING 


MACHINE; F. M. Pierce, Chicago, Ill. App. 
filed April 29, 1920. For tire making. 
1,484,411. Rapio RECEIVING SysTeM; H. S 
—— Ithaca, N. Y. App. filed Sept. 14, 
1,484,412. PrimeE-Mover DyYNAMO PLANT; 
C. E. Reddig, Kew Gardens, N. Y. App. 
filed Nov. 20, 1922. Of farm-lighting 


type. 

1,484,447, Strain INSULATOR; H. B. 
Chicago, Ill. App. filed April 9, 1917. 

1,484,448. CoMBINED SWITCH AND FwvsEe 
BLock ; G. W. Hart, West Hartford, Conn. 
App. filed Feb. 23, 1921. For electric 
ranges. 

1,484,451. ELectriIc WaTER HEATER AND 
SwitcH; M. H. Schoenberg, San Fran- 
cisco, Cal. App. filed Feb. 2, 1921. 

1,484,452. Enectric Iron; M. H. Schoen- 
berg, San Francisco, Cal. App. filed 
March 4, 1922. 

1,484,453. LIGHTER; M. H. Schoenberg, 
San Francisco, Cal. App. filed June 8, 
1922. For cigars, etc. 

1,484,479. ELECTRICAL POWER-TRANSMIS- 
SION DeEvicE; A. E. Doman, Elbridge, 
N. Y. App. filed Aug. 13, 1918. 

1,484,481. Batrery CoNNECTION; M. H. 
Dunbar, Canton, Ohio. App. filed July 1, 


1921. 

1,484,492. Evectric SNap Puiue; G. A. 
Hansbrough, San Francisco, Cal. App. 
filed May 20, 1920. For quick insertion 
in socket. 

1,484,493. PorTaBLeE LIGHT; R. Hargot, 
Chicago, IIl. App. filed Jan. 3, 1922. 
Using magneto for generating current. 

1,484,494. SEPARABLE ATTACHMENT PLUuvG; 
W. H. Harrington, Hartford, Conn. App. 
filed Dec. 30. 1922. 

1,484,509. MiIcrOoPHONE TRANSMITTER +H. 
G. Leach, Brooklyn, N. Y. App. filed 
June 22, 1920. 

1,484,517. LiquIp HEATER OF THE ELECTRIC- 
ALLY CONTROLLED TYPE; r - Macy, 
Toe OnaenED, Fla. App. filed March 27, 

1,484,539. AuTOMATIC STARTING DEVICE FOR 
Motors; L. M. Williams and C. J. Jewett, 
Fort Smith, Ark. App. filed Dec. 21, 1921. 
Automobile engine starter. 

1,484,550. EXPANSION PLUG FoR LAMP 
Sockets; A. C. Carson, Columbia, S. C. 
App. filed July 7, 1921. 

1,484,605. Raprio DYNAMIC RECEIVING Sys- 
TEM; J. H. Hammond, Jr., Gloucester, 
Mass. App. filed Aug. 20, 1917. 

1,484,608. IGNITION System; J. H. Hunt, 
Dayton, Ohio. App. filed July 14, 1919. 
For internal-combustion engines. 
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1,484,614. TELEPHONE SYSTEM; 
Albert, East Orange, N. J. 
Dec. 16, 1920. 


type. 

1,484,616. ELEcTRIC LIQUID AND GAS 
HEATER; I. E. Aske, Duluth, Minn. App. 
filed Dec. 2, 1920. For internal-combus- 
tion engines. 

1,484,619. MrTHOD oF CHARGING PERMA- 
NENT MAGNETS; E. J. Blake, Buffalo, 


Gear, 


WW: = 
App. filed 
Of the semi-automatic 


N. Y. App. filed May 22, 1919. 
1,484,620. ELECTRIC REGULATION; E. J. 

Blake, Buffalo, N. Y. App. filed March 

25, 1922. Where there is a_ widely 


varying potential. 

1,484,636. RAISING AND LOWERING Ma- 
CHINES; G. M. French, Chicago, Ill. App. 
filed Jan. 10, 1921. Control. 

1,484,648. MoUNTING FoR PICTURE PROJECT- 
ING LIGHTs; C. F. Jenkins, Washington, 
D. C. App. filed July 18, 1918. Of the 
tungsten-filament type. 

1,484,653. APPARATUS FOR ELECTRO-GAL- 
VANIZING; F. Kirschner, Vienna, Austria. 
App. filed Jan. 31, 1923. 

1,484,658. IGNITION System; J. W. Lauren, 
Chicago, Ill. App. filed Feb. 7, 1921. 
For internal-combustion engine. 


1,484,663. X-Ray FILTER; A. Mutscheller, 
Now York, N. Y. App. filed Sept. 16, 
1,484,670. PROCESS FOR MANUFACTURING 


Low-CARBON ALLOY STEELS; N. Petinot, 
ed York, N. Y. App. filed June 43, 

1,484,681... VacUUM-CLEANER ELEcTRIC CoRD 
TAKE-UP; B. J. Tamarin, Philadelphia, 
Pa. App. filed Nov. 17, 1919. 

1,484,707. ReLAY AND CIRCUITS THEREFOR; 
D. K. Gannett, Elmhurst, N. Y. -ApPP- 
filed Dec. 18, 1922. Vibrating armature 


type. 

1,484,712. Sarety SIGNAL; A. S. Johnson, 
Oakland, Cal. App. filed May 26, 1°20. 
To be worn by a motorist, 

SIGNAL System; J. M. Johnson, 

Kansas City, Mo. App. filed June 7, 1/19. 

Automatic fire alarm. 















